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great deal is known about the comprehension strategies that skilled readers use as
they read within traditional text environments (National Institute of Child Health
and Human Development [NICHD], 2000; Pressley, 2000). Research has con-
firmed that proficient readers actively construct meaning using a small set of pow-
erful reading comprehension strategies in printed text environments (e.g., Pressley
& Afflerbach, 1995; RAND Reading Study Group [RRSG], 2002). However,
much less is known about how students use comprehension strategies within elec-
tronic environments such as the Internet (Leu, 2000; Leu, Kinzer, Coiro, &
Cammack, 2004; Reinking, 1998). Little empirical evidence has been gathered,
particularly among adolescents, to support claims that printed and digital texts are
distinctly different media requiring different cognitive processes (e.g., Reinking,
1992; Salomon, 1994) and that new types of strategic knowledge are necessary to
effectively locate, comprehend, and use informational text found on the Internet
(e.g., Coiro, 2003a; International Reading Association, 2001).

Ironically, the lack of a research-based understanding of the strategies needed
to successfully read and understand information on the Internet coincides with an
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THE PURPOSE of this qualitative study was to explore the nature of reading comprehension processes while
reading on the Internet. Eleven sixth-grade students with the highest combination of standardized reading scores,
reading report card grades, and Internet reading experiences were selected from a population of 150 sixth graders
in three different middle schools in the central and northeastern United States. These 11 skilled readers met indi-
vidually with a researcher and completed two separate tasks that involved reading within multilayered websites or
using the Yahooligans! search engine. Students answered specific questions about their strategy use in a follow-up
interview after each reading session. Qualitative analysis evolved through four distinct phases, each of which in-
volved reviewing data from think-aloud protocols, field observations, and semistructured interviews to provide
insights on the nature of online reading comprehension. Findings suggested that successful Internet reading expe-
riences appeared to simultaneously require both similar and more complex applications of (1) prior knowledge
sources, (2) inferential reasoning strategies, and (3) self-regulated reading processes. The authors suggest that read-
ing Internet text prompts a process of self-directed text construction that may explain the additional complexities of
online reading comprehension. Implications for literacy theory and future research are discussed.

EL PROPOSITO de este estudio cualitativo fue explorar la naturaleza de los procesos de comprensién lectora du-
rante la lectura en Internet. Once estudiantes de sexto grado que presentaban la combinacién de puntuaciones
miés alta en pruebas estandarizadas de lectura, en el boletin de calificaciones y en experiencias de lectura en Internet
fueron seleccionados de una poblacién de 150 estudiantes de sexto grado en tres escuelas medias del centro y noreste
de los Estados Unidos. Los once lectores fueron entrevistados en forma individual por un investigador y comple-
taron dos tareas separadas de lectura en sitios de la red con maltiples niveles o usando el mecanismo de busqueda
de Yahoo. Los estudiantes respondieron a preguntas especificas acerca del uso de estrategias en una entrevista luego
de cada sesién de lectura. El andlisis cualitativo se desarrollé en cuatro fases distintas, cada una de las cuales incluy
la revisién de protocolos de pensar en voz alta, observaciones de campo y entrevistas semiestructuradas para cono-
cer la naturaleza de la comprension lectora en linea. Los hallazgos sugieren que las experiencias exitosas de lectura en
Internet requieren de la utilizacién méds compleja de: 1) fuentes de conocimientos previos, 2) estrategias de razon-
amiento inferencial y 3) procesos de lectura autorregulados. Los autores sugieren que la lectura de textos de
Internet promueve un proceso de construccién autodirigida del texto que podria explicar las complejidades adi-
cionales de la comprension lectora en linea. Se discuten implicancias para la teorfa de la alfabetizacién y la investi-
gacién futura.

ZWECK DIESER qualitativen Studie war es, die Eigenschaft des Verstindnisprozesses beim Lesevorgang wihrend
des Lesens im Internet zu untersuchen. EIf Schiiler der sechsten Klasse mit der héchsten Kombination von stan-
dardisierten Lesebewertungen, Zeugnisnoten im Lesen und Internetleseerfahrungen wurden aus einer Gruppierung
von 150 Sechstklisslern aus drei verschiedenen Mittelschulen in den mittleren und nordéstlichen Vereinigten
Staaten ausgewihlt. Diese elf begabten Leser trafen sich jeweils einzeln mit einem Forscher und komplettierten zwei
separate Ubungen, die das Lesen innerhalb vielschichtiger Websites oder die Anwendung der Yahooligans Search
Engine umfassten. Die Schiiler beantworteten spezifische Fragen iiber ihre Anwendungsstrategie in einem Follow-
up Interview nach jeder Lesesitzung. Die qualitative Analyse entwickelte sich durch vier bestimmte Phasen, jede
fiir sich umfasste die Durchsicht von Daten von geduferten Gedankenprotokollen, Feldbeobachtungen, und
semi-strukturierten Interviews, um Einsichten in die Natur des Online Leseverstindnisses zu liefern. Die
Erkenntnisse deuteten darauthin, dass erfolgreiche Internet-Leseerfahrungen anscheinend simultan jeweils
gleichgeartete und mehr komplexere Applikationen erfordern von (1) vorhandenen Wissensquellen; (2) inferentialen
Denkstrategien; und (3) selbstausgefiihrten Leseprozessen. Die Autoren schlagen vor, dass das Lesen von Internet-
Text einen Prozess von eigenangeleiteter Textkonstruktion hervorruft, was die zusitzlichen Komplexititen des
Online-Leseverstindnisses erkliren mag. Auswirkungen auf die Lese- und Schreibtheorie und zukiinftige Forschung
werden diskutiert,
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CETTE ETUDE qualitative avait pour but d’identifier les processus de compréhension de la lecture en situation
de lecture sur Internet. Partant d’une population de 150 enfants de 6° de trois écoles du centre et du nord-est des
Etats-Unis, on a sélectionné onze enfants présentant la meilleure combinaison de résultats 3 des tests de lecture stan-
dardisés, de notes de lecture sur leurs bulletins scolaires, et d’expérience de la lecture sur Internet. Ces onze bons
éleves ont rencontré individuellement le chercheur et accompli deux tAches différentes impliquant une lecture
dans des sites internet multi niveaus, et l'utilisation du moteur de recherche Yahooligans. Apres chaque session de
lecture, les éleves ont répondu 2 des questions spécifiques portant sur les stratégies utilisées. L'analyse qualitative a
permis de distinguer quatre phases distinctes, dont chacune comporte des données provenant des protocoles de pen-
sée 4 haute voix, d’observations en situation, et d’entretiens semi-stucturés donnant des idées sur la compréhen-
sion lors de la lecture en ligne. Les résultats suggerent qu’un travail fructueux de lecture sur Internet semble néces-
siter une utilisation 2 la fois semblable et plus ou moins complexe 1) de sources préalables de connaissance ; 2) de
stratégies de raisonnement par inférence ; et 3) de processus de lecture autorégulés. Les auteurs suggerent que la
lecture de textes sur Internet induit un processus de construction de texte autorégulé qui peut expliquer la plus
grande complexité de la compréhension de la lecture en ligne. La discussion porte sur les implications pour la théorie
du lettrisme et les recherches a effectuer.

IIenb 3TOro Ka4e€CTBEHHOI'O HCCIEJOBAHUSA COCTOAIA B TOM, YTOOBI H3YUYUTDb IPUPOLY
TIPOIIECCOB BOCIPHUATUA IPOYUTAHHOI'O IIPHU YTCHUH OHJIAMH. OJUHHAIIATD YIAITUXCI
C CaMBbIMHU BBICOKMMH IIOKA3aTE/ISIMHU B CTAHAAPTU3UPOBAHHBIX TECTAX IO YTEHHUIO, 4
TAXKE€ CAMBIMHU O6OTATBIMH YUTATEIBCKUMHU (POPMYIAPAMU U OOIIUPHBIM OIBITOM
pa6oTel B MHTEpHETE GBI OTOOPAHBI Cpear 150 MEeCTUKIACCHUKOB B TPEX CPETHUX
IIKOJIAaX B IIEHTPE U Ha ceBepO-BOCTOKe CoenHeHHBIX IIITaTOB. DTH OQUHHAAIATH
“KBaJIM(PULIHMPOBAHHBIX” YUTATEICH HHIUBUYAJIbHO BCTPEYAIHUCH C HCCIEAOBATENIEM
U BBIIOJHSIN JBE€ OTJEJAbHBIX 32J]aYH, COCTOSBIINE B UTEHUH MHOI'OYPOBHEBBIX
BEOCAUTOB U IOUCKE IJIEKTPOHHBIX PECYPCOB C IIOMOIIBIO HIOUCKOBOM CHCTEMBI Ya-
hooligans (http://kids.yahoo.com). ITocie KaXKA0Iro CEaHCa YTCHUA YIaIIUeCs OTBCYATIN
HA KOHKPETHBIE BOIIPOCHI, IOCBALICHHBIE HUX CTPATETHMH NPU YTEHUHU B CETH.
KadeCcTBEHHBIN aHAJIN3 COCTOSII U3 YETHIPEX ITOCIEJOBATEABHBIX CTAJHHI, KK A U3
KOTOPBIX BKIIOYAJIA B CeOsd aHAIU3 PACIIH(PPOBAHHBIX AyAHO3ANHUCEH YCTHBIX
Pa3MBIIIJICHUH Y4YalIUXCs, ITOJEBBIX HAGIIOJECHHUH MU IOJYCTPYKTYPHPOBAHHBIX
HHTEPBBIO, YTO OOECIIECUNIIO INTYOMHHOE IOHUMAaHHUE IPHUPOBI IIPOLIECCOB BOCIIPUATHA
IIpU YTCHUHU OHJIAKH. Pe3y/lIbTaThI IO CKA3bIBAIOT, YTO /JIS1 YCIICITHOT'O YTEHHUS B CETH
Y4aIuMCs HY?KHO ObLJIO OJJHOBPEMEHHO M HEOJHO3HAYHO oOpamaTthcs K (1) paHee
HAKOIJIEHHBIM 3HAHHUAM, (2) CTpAaTErusM JIOTHYECKOIO paccyxaeHus u (3)
CaMOPETyJIHPYEMBIM IIPOLIECCAM YTEHHA. ABTOPBI MPEAMOJATAIOT, YTO YTECHHE
HWHTEPHET-TEKCTOB OJHOBPEMEHHO CTHMYJIHPYET IPOIECC CAMOHAIIPABISIEMOTO
CTPYKTYPUPOBAHUA TEKCTA, UTO OOBACHAECT BO3HHUKHOBEHHE JOIIOJTHHUTEIbHBIX
CJIOJKHOCTEH IIPU BOCIIPUATHH OHJIAMH-TEKCTOB. B CTaThE 1€/1a10TCS BBIBO/IBI, 3HAUNMBbIC
JJIA TEOPHUH I'PAMOTHOCTH B OyAyIIUX UCCACIOBAHUI.
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increase in the importance of the Internet in our dai-
ly lives. The Internet has become an important con-
text for teaching and learning (U.S. Department of
Education, 2004; Web-based Education
Commission, 2000) and information gathering is
perhaps the most widely used application of the
Internet (Hill, Reeves, Grant, & Wang, 2000).
Nearly 75% of all U.S. households reported they
had Internet access in 2004 (Nielsen/NETRatings,
2004), and 94% of online teens use the Internet for
school-related research (Lenhart, Simon, &
Graziano, 2001). Similarly, 93% of K—12 classrooms
in the United States now have at least one computer
connected to the Internet (Kleiner & Lewis, 2003),
and, in 1999, 66% of public school teachers report-
ed using computers or the Internet for instruction
during class time (National Center for Education
Statistics, 2000).

Despite this increased use of information and
communication technologies in school and at home,
little is known about the reading patterns and cogni-
tive processes readers use in nonlinear digital texts
(Balcytiene, 1999). Moreover, increasing numbers of
researchers suggest that it is important, in an age of
information, to identify the information-seeking
strategies that we use while reading on the Internet
to better inform both research and practice (e.g.,
Alexander & Jetton, 2000; Goldman, 1997; Leu,
2002). This study, then, observed students reading
on the Internet and used qualitative methods to ex-
plore what some (Coiro, 2003a; Leu et al., 2004)
have suggested are new types of reading strategies
necessary to learn within this interactive, informa-
tionally rich, and relatively new text environment.

Theoretical framework

While there are many different theoretical
stances around which this study could have been
framed (e.g., flow theory [Csikszenthmihalyi, 1990];
critical theory [Giroux, 1988]; or social semiotic the-
ory [Lemke, 1989]), to name a few), our study was
informed by three different theoretical perspectives
that we believe lend themselves to the ideas and ap-
plications in which we were most interested. The
first perspective views reading as an active, construc-
tive, meaning-making process (RRSG, 2002; Spivey,
1987). According to this perspective, readers actively
construct meaning as they interact with text (see also
Bransford, Barclay, & Franks, 1972; Kintsch & van
Dijk, 1978; NICHD, 2000). Expert readers use a
range of strategic cognitive processes to select, orga-
nize, connect, and evaluate what they read. These
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strategies include asking questions, developing con-
nections, and making inferences (Pressley &
Afflerbach, 1995; Pressley, Johnson, Symons,
McGoldrick, & Kurita, 1989). In addition, readers
use their existing knowledge to more clearly under-
stand new ideas encountered within texts (Anderson
& Pearson, 1984; Beck, Perfetti, & McKeown,
1982), to make predictions about what might come
next (Cain, Oakhill, Barnes, & Bryant, 2001;
Pearson, Roehler, Dole, & Duffy, 1992), and to rea-
son strategically when they encounter barriers to
comprehension (Baker & Brown, 1984; Paris,
Lipson, & Wixson, 1983). Use of informational
texts, in particular, requires readers to attend to
structural text features, interpret their intended
meanings, and evaluate the relevancy of certain text
portions in relation to the task (Dreher, 2002;
Goldman & Rakestraw, 2000; Meyer, 1985; Meyer,
Brandt, & Bluth, 1980). It would make sense, then,
that these strategies would also play a role in online
reading comprehension.

A second theoretical perspective is that of new
literacies (Leu et al., 2004). The construct new [itera-
cies means many things to many people. Some define
new literacies as social practices (Street, 1999) or
new Discourses (Gee, 2003) that emerge with new
technologies. Others see new literacies as new semi-
otic or cultural contexts made possible by new tech-
nologies (Cope & Kalantzis, 2000; Kress, 2004).
Whereas each of these perspectives lends important
insights to studies of everyday literacies (and related
notions of identity, gender, and positionality) from a
more social and linguistic point of view (e.g.,
Chandler-Olcott & Mahar, 2003; Guzzetti &
Gamboa, 2004), we also believe that not enough at-
tention is paid to the equally important issue of how
adolescents develop and demonstrate the literacies
needed to read and use online informational texts in
formal school and work settings. The questions we
seek to answer focus particularly on school contexts
and require a point of view that includes cognitive as
well as social and linguistic perspectives.

Consequently, our study draws from theoreti-
cal work that argues the nature of literacy is rapidly
changing as new technologies emerge (Alexander &
Jetton, 2000; Lankshear & Knobel, 2003; Reinking,
1998). According to this new literacies perspective,
reading comprehension becomes an important issue
to study (Coiro, 2003a) because new comprehension
skills, strategies, and dispositions may be required to
generate questions, and to locate, evaluate, synthe-
size, and communicate information on the Internet
(Leu et al., 2004). Similarly, this perspective posits
that traditional reading skills are necessary, but not
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sufficient, to read and learn from information on the
Internet.

A third perspective that informed our study
was the theory of cognitive flexibility (Spiro,
Feltovich, Jacobson, & Coulson, 1991). According
to this perspective, open-networked information
spaces such as the Internet require readers to draw
from and integrate multiple knowledge structures
while adapting to the rapid changes from one read-
ing situation to the next (Spiro, Coulson, Feltovich,
& Anderson, 2004). Internet readers are called upon
not only to construct meaning from text, but also to
construct meaning through flexible and purposeful
choices of relevant hyperlinks, icons, and interactive
diagrams. Thus, reading in Internet contexts requires
the ability to flexibly reassemble existing knowledge
with new knowledge applications customized to each
new reading situation (Spiro, 2004). More impor-
tantly, cognitive flexibility theory posits that older
notions of knowledge domains used to interpret and
predict the meaning of printed text (e.g., Anderson,
1994; Stein & Trabasso, 1982) no longer sufficiently
explain the knowledge domains required of readers
in Web-based contexts. In fact, Spiro argued, learn-
ing strategies that work in simple domains are exact-
ly opposite of those best for dealing with complex
domains such as the Internet. Thus, as reading
teachers and researchers, it is imperative that we
identify appropriate knowledge domains and differ-
entiate between effective and ineffective comprehen-
sion practices in online reading environments.

Guided by these three overlapping perspec-
tives, we sought to explore the nature of reading
comprehension strategies prompted by Internet texts
and to begin to describe how skilled readers em-
ployed these strategies while reading within two dif-
ferent online reading contexts.

Previous research

To fully appreciate the complexity of reading
on the Internet, it is important to understand four
distinct bodies of research as well as how each builds
on the other to frame the present study. We begin
with a brief description of the cognitive processes in-
volved in comprehending printed text. Then, we
outline differences between narrative and informa-
tional text and how these differences impact infor-
mation seeking and comprehension. Third, we
highlight differences between printed informational
text and closed hypertext systems, and finally we ex-
plore theories that suggest reading informational text
within open-ended Internet environments adds
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complexities beyond reading in closed hypertext sys-
tems. It is the complexities of this last area, strategic
reading within informational text sources on the
Internet, in which we are most interested, and, re-
grettably, it is the area in which little research has
been done (Kamil & Intrator, 1998; Leu, 2002).

Comprehension of printed text

Previous research suggests that reader and text
characteristics play a central role in reading compre-
hension (RRSG, 2002). Expert readers use a range of
strategic processes when comprehending printed text
(e.g., Paris, Wasik, & Turner, 1991; Pressley &
Afflerbach, 1995) such as previewing the text, setting
goals, making predictions, monitoring understand-
ing, asking questions, and interpreting text (Duke &
Pearson, 2002; Pressley, 2000). Skilled readers also
construct a range of diverse connections within and
between texts (Hartman, 1995; Kristeva, 1986)
while integrating textual clues with background
knowledge to enhance comprehension (Garrison &
Hynds, 1991). Whereas these strategies are central to
the comprehension of narrative texts (Graesser,
Golding, & Long, 1991), they change and become
more challenging as readers increasingly encounter
informational text during their progress through the
elementary grades (e.g., Biancarosa & Snow, 2004;
Dreher, 2002).

Informational text is distinctly different from
narrative text in terms of structure and intent (e.g.,
Armbruster, 1984; Duke, 2000). Because of these
differences, the processes and strategies readers em-
ploy as they interact with informational texts also
differ from those they employ while reading narra-
tive texts (e.g., Guthrie & Mosenthal, 1987). Studies
of how textual differences influence comprehension
indicate that both children and adults have more dif-
ficulty reading informational text than reading narra-
tive text (e.g., Biancarosa & Snow, 2004; Zabrucky
& Ratner, 1992). The difficulty posed by informa-
tional texts becomes even more challenging when
readers must define a specific task, search for infor-
mation, select the resources themselves, and synthe-
size intertextually important content from multiple
sources (Dreher, 2002; Spivey & King, 1989).

Skilled readers employ a range of integrative
processes to aid their comprehension of text (e.g.,
Pearson & Dole, 1987; Pressley, 2000; Pressley &
Afflerbach, 1995). Four key elements appear central
to informational text comprehension processes: (a)
prior knowledge, (b) inferential reasoning, (c) self-
regulation, and (d) affective variables related to effi-
cacy and motivation.
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Prior knowledge

Readers of information text activate two distinct
areas of prior knowledge as they construct meaning:
(a) prior knowledge of the topic (e.g., Alexander,
Kulikowich, & Schulze, 1994; Means & Voss, 1985)
and (b) prior knowledge of text structure (Englert &
Hiebert, 1984; Meyer et al., 1980). Readers who draw
on both are most able to mentally organize and re-
member the ideas gained from information text (e.g.,
Spivey & King, 1989; Weaver & Kintsch, 1991).

Inferential reasoning

Inferential reasoning refers to the ability to
read between the lines while making connections not
explicitly stated in the text (Bartlett, 1995; Beck,
1989). Inferential reasoning is considered a central
component of skilled reading (Garnham & Oakhill,
1996). Readers with sufficient prior knowledge tend
to make many more inferences than less knowledge-
able readers in order to facilitate their comprehen-
sion of informational text (Kintsch & Vipond, 1979;
Voss, Vesonder, & Spilich, 1980).

Self-regulation

Metacognition, in the context of reading com-
prehension, involves the conscious and strategic use
of evaluation and self-regulation (e.g., Paris et al.,
1991). Hacker (1998) has proposed the term se/f*
regulated reading to highlight the importance of both
self-questioning and repair processes. In keeping
with Hacker’s perspective, we will use the term self-
regulation in this study to represent the dual
metacognitive processes of evaluation and regulation
that may occur during reading on the Internet.
Skilled readers of printed text are consciously aware
of effective information-seeking processes and regu-
late their use of these processes by adopting alterna-
tive strategies when others do not work (Mosenthal
& Kirsch, 1991; Paris et al., 1983). In contrast, less
skilled readers do not naturally monitor their use of
effective strategies and are unsure of alternative
strategies that work best when the comprehension

cycle breaks down (Paris et al., 1983).

Affective variables related to efficacy and
motivation

Contemporary perspectives of reading compre-
hension suggest that motivational variables (e.g., be-
liefs, values, needs, and goals) intersect with cognitive
reading processes to enhance achievement (Baker &

Wigfield, 1999; Guthrie & Wigfield, 1997). This
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work (e.g., Chapman & Tunmer, 1995; Guthrie &
Alvermann, 1999; Horner & Shewry, 2002;
McKenna, Kear, & Ellsworth, 1995) suggests that a
reader’s goals, beliefs, and attitudes toward reading
can influence how he or she employs cognitive read-
ing strategies while reading informational texts.

In summary, informational texts present addi-
tional challenges to readers familiar with narrative
texts. Comprehension in print-based information
environments is dependent upon a reader’s interest
and ability to simultaneously connect and apply
one’s prior knowledge of topic and text structure
with inferential reasoning and self-regulated reading
abilities, all in an effort to locate, understand, and
use information effectively.

Comprehension of informational
hypertext as compared with printed

informational text

Much like the researchers who indicate that in-
formational text is distinctly different from narrative
text, many have argued that informational hypertext
is distinctly different from printed informational text
in ways that prompt readers to employ unique cog-
nitive processes and strategies (e.g., Landow, 1994;
Reinking, 1997; Snyder, 1996). Hypertext describes
“a kind of informational environment in which tex-
tual materials and ideas are linked to one another in
multiple ways” (Burbules & Callister, 2000, p. 43).
Links embedded within hypertext systems are con-
structed so that readers must select a target location
(rather than just turning the page) in order to move
through the text (Rouet & Levonen, 1996).
Moreover, hypertext makes explicit and external a
range of possible interconnections between texts
(Bolter, 1991) and guides the conception of readers
who not only can follow embedded connections cre-
ated by the author but also can construct their own
personal pathways through multiple texts (Landow;
Reinking). Consequently, in comparison to print-
based texts, hypertexts require readers to take a much
more active role in determining the quality and co-
herence of the texts they read (Burbules & Callister).

Second, whereas both print and hypertext envi-
ronments typically provide supportive navigational
features (i.e., a table of contents or network map), the
actual content of hypertext is hidden beneath multi-
ple layers of information not viewable with tradition-
al previewing procedures such as rapidly leafing
through the pages of a book. Moreover, compared
with print-based text, hypertexts often provide link
labels with /ess semantic clarity and fewer surrounding
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context cues to guide the reader’s anticipation about
where a certain hyperlink may lead (Foltz, 1996;
Otter & Johnson, 2000). As a result, readers are regu-
larly required to infer associative relationships among
links before and after link selection while simultane-
ously attending to their physical location within the
hypertext system (Balcytiene, 1999; Yang, 1997).

A third difference is that contemporary hyper-
texts often incorporate “hyperlinked icons” (e.g.,
navigation buttons and dynamic image maps) to
provide a visual representation of a hyperlink, rather
than a textual one. Consequently, hypertext readers
are expected to integrate processes for decoding and
interpreting images and pictures with their repertoire
of effective comprehension strategies (Kinzer &
Leander, 2003).

A fourth difference is that the author’s intertex-
tual connections are more obvious and immediately
accessible in hypertext compared with printed text
(Caney, 1999). This higher degree of explicitness and
access to more physical and immediate prompting of
intertextuality create increasingly more complex texts
for readers to navigate, both in their head and physi-
cally on the screen.

Studies of how informational hypertext differ-
ences influence comprehension are inconclusive.
Some argue that interactions with hypertext (and hy-
permedia) promote comprehension, critical literacy,
and choice (e.g., Burbules & Callister, 2000; Myers,
Hammett, & McKillop, 1998; Reinking, 1997).
However, others found that the textual features of
closed hypertext systems present processing chal-
lenges associated with cognitive overload, disorienta-
tion, distraction, and frustration (e.g., Balcytiene,

1999; Foltz, 1996; Tripp & Roby, 1990).

Comprehension of Internet text as

compared with informational hypertext
While considering the difficulties that closed
hypertext systems may present to readers, many have
recently argued that Internet texts present additional
challenges beyond those in hypertext systems that
may affect reading comprehension in online environ-
ments (e.g., Coiro, 2003a; Eagleton & Dobler, 2007;
Leu et al., 2004; RRSG, 2002; Spires & Estes, 2002).
For this study, in order to later describe the compre-
hension challenges presented by informational texts
in online electronic reading environments, the term
hypertext refers to information texts (as opposed to
narrative hypertexts) found within a closed hypertext
system such as a CD-ROM encyclopedia or library
database. Internet text, on the other hand, refers to
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information (hypertext and otherwise) found within
the open networked system of the Internet.

A closed hypertext environment is typically
bound within the confines of a static system with one
organizational structure. Users typically enter the sys-
tem from the same starting point and, by design, a
hypertext system does not usually contain outside ad-
vertisements, links that change from one day to the
next, or pathways to information that are completely
outside the realm of its intended purpose. Finally,
search tools in hypertext systems use familiar key-
word functions and typically provide the reader with
a finite and relatively constant set of results.

In contrast, Internet texts are part of a complex
open-ended information system (see Hill &
Hannafin, 1997) that changes daily in structure,
form, and content (Zakon, 2005). Readers may enter
into the “middle” of an Internet text from countless
origins, and, often, they encounter distracting adver-
tisements, inconsistent text structures, broken links,
and access to an infinite amount of information com-
pletely unrelated to their intended reading purpose
(Nielsen, 2002). Internet search tools employ a range
of diverse methods beyond keyword searches common
in hypertext systems and confront the reader with an
infinite and rapidly changing set of results (Broch,
2000). Moreover, multimodal Internet texts are com-
bined in complex ways (Kress & van Leeuwen, 2001)
and are often intermingled with hidden social, eco-
nomic, and political agendas not typically incorporat-
ed with hypertext learning systems (e.g., Cope &
Kalantzis, 2000; Leu & Kinzer, 2000). Finally, some
argue that new Internet technologies have produced a
dizzying array of possibilities for intertextual and mul-
timodal connections (Caney, 1999) and intercultural
negotiations (Agger, 1999) that prompt new complex-
ities for readers trying to synthesize information across
globally linked Internet texts.

Although there is very little work currently pub-
lished in this area, a few studies have considered issues
of reading Internet text. Hill and Hannafin (1997) ex-
plored the cognitive strategies used by adult learners
on the Internet and found that metacognitive strate-
gies, prior knowledge of subject and Internet text sys-
tems, and perceived self-efficacy influenced their
ability to interact with and learn from Internet text.
Others have explored the nature of Internet search
strategies among students in K—12 classrooms and
found numerous obstacles to information seeking
with open Internet text environments. Readers on the
Internet experienced challenges associated with (a) in-
effective and inefficient search processes (e.g., Bilal,
2000; Eagleton, 2003; Schacter, Chung, & Dorr,
1998), (b) cognitive overload and disorientation (Fidel
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etal,, 1999), (¢) a tendency to drift from one search
question to another (Lyons, Hoffman, Krajcik, &
Soloway, 1997), and (d) an inability to know how to
use the information once it has been located (Wallace,
Kupperman, Krajcik, & Soloway, 2000).

Findings such as these have prompted calls for
more research that explores the strategic reading
processes students employ as they navigate, use, and
comprehend Internet text (e.g., Dreher, 2002; Leu et
al., 2004; Windschitl, 2000). Unfortunately, most
studies to date are framed in issues related to hyper-
text design or information science. Few studies have
considered these online cognitive processes as impor-
tant aspects of reading comprehension (e.g., RRSG,
2002). Consequently, the purpose of this study is to
explore the reading comprehension strategies of
skilled sixth-grade readers prompted by Internet
search engines and informational websites, and fur-
ther, to begin to describe how readers employed
these strategies in each context. The tasks we de-
signed focused on three aspects of comprehension
deemed important from a new literacies perspective
(e.g., locating, evaluating, and synthesizing) (Leu et
al., 2004) in two online reading contexts commonly
used for Internet research tasks in school classrooms
(Lenhart, Simon, et al., 2001).

To explore these issues, we conducted a quali-
tative study of reading strategies used across these
contexts guided by two related questions:

1. What characterizes the reading process as
skilled readers search for and locate information on
the Internet?

2. What informs the choices that skilled readers
make while reading for information on the Internet?

Method

Context for this research

As literacy educators, both researchers bring to
this study experience with navigating and learning
from digital texts in closed hypertext learning envi-
ronments (e.g., multimedia CD-ROMs) as well as
from texts encountered within open Internet search
environments and multilevel informational websites.
As mentioned earlier, we came to this study with a
primary interest in how best to develop the informa-
tional and academic literacies required in school set-
tings (International ICT Literacy Panel, 2002; Leu
et al., 2004) as opposed to the narrative personal lit-
eracies that adolescents often demonstrate in com-
munities of practice beyond academic settings (e.g.,
Chandler-Olcott & Mabhar, 2003; Guzzetti &
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Gamboa, 2004). Consequently, our tasks required
participants to locate, evaluate, and synthesize con-
tent area information within informational websites
and search engines (typical school and work prac-
tices) as opposed to asking students to communicate
using Instant Messenger and weblogs, for example,
which tend to reflect the Internet technologies and
tasks students engage with outside of the school day
(Lenhart, Rainie, & Lewis, 2001).

Participant selection procedures

Considerations for participation

Our sample selection for this study was guided
by four decisions; each based on different, but im-
portant, considerations. First, we chose to conduct
an in-depth analysis with fewer participants rather
than a broader analysis with a larger number of par-
ticipants. Qualitative researchers suggest that when
we know relatively little about a phenomenon, as is
the case with online reading strategies, exploring a
small number of cases to provide a more focused
analysis is more likely to provide clearer directions
for future research (e.g., Stake, 1995; Yin, 1989).
However, we also sought to examine preliminary
patterns across readers to explore any group com-
monalities that may prompt important research
questions to investigate further with larger samples.
Thus, we felt a purposeful selection of 11 informants
allowed us a small enough group to observe individ-
ual differences while also being large enough to ex-
plore preliminary patterns across the group of
informants as a whole.

Second, skilled readers are more likely to
demonstrate a wider range of appropriate strategies
when asked to complete reading tasks (e.g., Pearson
et al., 1992). Moreover, readers demonstrate more
knowledge about how to successfully read and navi-
gate Internet contexts when they have more experi-
ence using the Internet (Bilal, 2000; Leu et al.,
2005). In contrast, inexperienced hypertext readers
and novice Internet searchers tend to be unfamiliar
with the conventions and capabilities of hypermedia
technology and Internet search engines (Eagleton,
2003; Kumbruck, 1998) and less apt to successfully
locate information on the Internet (Bilal, 2000;
Henry, 2006; Yang, 1997). Moreover, less skilled
readers tend to have difficulty narrowing the scope
of their research questions; they tend to make hasty
(and less strategic) reading decisions that cause them
to bypass useful information and are often unaware
of how to synthesize information from multiple
sources (Coiro & Dobler, 2004; Eagleton, Guinee,
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& Langlais, 2003). Thus, to explore what character-
izes successful Internet reading, we sought to limit
our sample to skilled readers in traditional print con-
texts who a/so demonstrated prior experience reading
websites and using Internet search engines.

Third, we selected sixth-grade readers because
expository text comprehension is a vital component of
success in middle school (e.g., Biancarosa & Snow,
2004), and many middle school students are being as-
signed tasks in school to search for and read informa-
tion on the Internet (Becker, 1999). Our sample came
from three middle schools that were in close proximi-
ty to each researcher’s university. All three schools had
populations that were largely white and from middle
to high socioeconomic levels. Thus, this may limit our
results to similar adolescent populations.

A final consideration for selecting participants
was informed by previous work in reading compre-
hension that suggests different types of readers may
possess different levels of strategic knowledge (Paris
et al., 1983) and different abilities to describe their
strategic knowledge (Pressley & Afflerbach, 1995).
The latter is especially important because we em-
ployed verbal protocol analysis. For this reason, po-
tential informants were asked to indicate their
comfort level when asked to explain out loud to
someone else what he or she was thinking while
searching and reading on the Internet.

Data sources and procedures

Data sources used to select the most skilled and
experienced Internet readers from a total of 150
sixth graders at two schools in Connecticut and one
school in Kansas included the following: (1) the
teacher’s informal recommendation about the stu-
dent’s reading ability and amount of experience with
searching and reading on the Internet, (2) student
scores on a district-adopted standardized reading
test, (3) sixth-grade reading report card grades, (4) a
student questionnaire of ability and experience rat-
ings with searching and reading on the Internet (see
Appendix A), and (5) an almost identical question-
naire for parents to gauge their child’s ability and ex-
perience with searching and reading on the Internet.

First, teachers in six classrooms were asked to
identify students they considered as (a) skilled in tra-
ditional reading and (b) experienced in finding in-
formation on the Internet. Each teacher identified
between three and eight students that fit this criteria.
Below we provide a sample description of two stu-
dents. Space does not permit such an in-depth de-
scription of all students, but descriptions are fairly
representative of the 11 participants in our study.
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Bill: Bill [all names are pseudonyms] prefers science fiction
and fantasy genres, but does not usually read for pleasure. He
reads to research topics of interest and school projects and
frequently requests to use the Internet to search for infor-
mation. Bill likes to read on the Internet and reports spend-
ing one to three hours a week searching for information
online. He considers himself a very good reader of books and
to be very good at knowing where to go on the Internet.

Marie: Marie is a very perceptive reader who chooses classi-
cal literature to read for enjoyment. She has an exceptional
vocabulary and high levels of prior knowledge about many
topics. Marie likes to read on the Internet, but prefers
e-mail and chat, which she reports spending three hours per
week. She considers herself a very good reader of books and
to be very good at knowing where to go on the Internet.

Teachers were then asked to indicate each stu-
dent’s most recent standardized reading scores and
reading report card grades. Finally, teachers were
asked to send a packet of information home with
each student identified as matching the criteria. This
packet contained a letter describing our study, two
short and almost identical questionnaires (one for
parents and one for the student; see Appendix A)
and a form seeking parental permission for each
child’s possible participation. Signed permissions and
questionnaires were collected from 13 students. Two
students were excluded because of their lower stan-
dardized test scores. Thus, our final sample included
six students from Connecticut and five students
from Kansas. All 11 sixth graders, including seven fe-
males and four males, came from white, middle class
family backgrounds. Additional details about indi-
vidual participants are outlined in Table 1.
Pseudonyms have been used for presentation of all
student data.

On the questionnaire, all 11 participants and
their parents indicated the students were very good
at understanding what they read in printed books.
Likewise, all of the participants and their parents be-
lieved they were at least somewhat skilled at how to
figure out where to go on the Internet and could use
a search engine to find what they wanted.
Questionnaire results indicated all participants had
experience using e-mail, playing computer games,
and browsing websites, with most students spending
one to three hours a week on these activities. Use of
the Internet varied among the locations of home,
school, or a parent’s office, although the most com-
mon location was school. Finally, all 11 students in
our sample reported they were “very comfortable” or
“sort of comfortable” with think-aloud procedures,
which are an important component of the data-
collection procedures for this project.
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TABLE 1

PARTICIPANT READING ACHIEVEMENT AND INTERNET USE INFORMATION

Standardized Reading report Weekly Internet Preferred

Pseudonym Gender State/school® reading score card grade use (hours) Internet use
Andrew Male CT1 85> A <1 Games
Chad Male CT1 83b A >3 E-mail, chat
Alison Female CT1 81> A >3 Games, e-mail
Marina Female CT2 99b A <1 Games
Matthew Male CT2 74P A- 1-3 Searching
Veronica Female CT2 69° A- 1-3 E-mail, chat
Bill Male KS 95¢ A 1-3 Searching
Marie Female KS 99¢ A >3 E-mail, chat
Jenna Female KS 95¢ A 1-3 E-mail, chat
Kathryn Female KS 98¢ A 1-3 E-mail, chat
Jessica Female KS 97¢ A >3 Games

*CT1 and CT2 represent the two Connecticut schools and KS represents the one school in Kansas.
®Degrees of Reading Power (DRP) Readability Score reported as a national percentile rank

“Terra Nova score reported as a national percentile rank

In summary, we sought to purposefully select
those sixth graders with the highest combination of
standardized reading scores, report card scores, and
Internet reading experiences as indicated on student,
teacher, and parent questionnaires.

Data collection

Once students were selected, verbal protocols,
interviews, and field observations were the principal
methods used to collect data. During the two read-
ing sessions, data were gathered during tape-recorded
interviews using a think-aloud protocol (Pressley &
Afflerbach, 1995) as an effective way to “get inside
the minds” of Internet readers in order to better un-
derstand their reading processes. Spires and Estes
(2002) recommended the think-aloud protocol be
used “to help uncover potential cognitive processes
inherent in Web-based reading environments” (p.
123). Pre- and postreading interviews were also con-
ducted with each student (see Appendix B) to cap-
ture metacognitive thought processes not revealed
during the actual reading activity (see Baker, 2002).
Data were collected during two interviews with each
participant on two different days.

Both online reading sessions were also video
recorded. However, these data were not analyzed be-
cause a mismatch between the scanning rates of each
computer monitor and the video camera made it dif-
ficult to clearly see any meaningful transitions from
one screen to another. Finally, computerized log file
data were not collected in this exploratory study for
two reasons. First, schools would not allow the re-

quired software to be installed on the computers
used in the study. Second, extensive a priori pro-
gramming would have been required to capture on-
line data within reading tasks that did not limit
where students could search and read. Because the
nature of our research questions focused more on the
quality of students’ strategic thinking rather than the
quantitative totals of page clicks and time spent at
each website, we concluded that verbal protocol and
strategy interviews would generate enough process
data to inform our initial exploration of the cogni-
tive strategies employed while reading online.

Session 1: Reading in a website context

The audiotaped interview began with a brief
prereading interview to determine participants’ level
of prior knowledge about tigers, the topic of the
reading task. Next, participants were asked to read
within one multilayered website, which at the time
of the study was titled 5 Tigers: The Tiger
Information Center (www.savethetigerfund.org/
index.htm). Participants were asked to think aloud
while searching within the website for answers to
seven literal or inferential comprehension questions.
The 5 Tigers website was selected after a thorough
search by both researchers for a well-organized infor-
mational website that featured a range of Web-based
features and was designed with younger readers in
mind. At the time of the study, the 5 Tigers website
contained many photographs, embedded hyperlinks,
interactive diagrams, multimedia clips, and informa-
tional text passages ranging in length from one
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paragraph to several pages. Three teachers with expe-
rience at the middle school level determined the text
was appropriate for skilled sixth-grade readers and
the subject overlapped with a range of topics (e.g.,
endangered animals and habitats) commonly found
in the sixth-grade curriculum. Information on the
site was organized into eight different sections, all
clearly visible from the homepage (see Figure 1), and
the website provided a local search engine.

Each participant was given a typed sheet to re-
fer to as he or she completed the task, with the fol-

1. Describe the habitat of the Bengal tiger.
2. What causes the white color in tigers?

3. According to the narrator of the video Tigers: A Vanishing
Species, how does the loss of timber indirectly affect the
survival of tigers?

4. What are the names of the three people who maintain this
website, and why was it created?

5. How many pounds did each new cub weigh that was born
at the Minnesota Zoo in 19992

6. How might a teacher using this website help students join

lowing assignment: : - . B
a letter-writing campaign to help save tigers?

Use information provided from 5 Tigers: The Tiger 7. What parts of the tiger are used for traditional Chinese
Information Center to answer the following questions: medicine?

FIGURE 1
SCREENSHOT OF THE HOMEPAGE FOR 5 TIGERS: THE TIGER INFORMATION CENTER
(WWW.5TIGERS.ORG/INDEX.HTM) WITH THE EIGHT SECTIONS OF THE WEBSITE LISTED IN

THE LEFT FRAME OF THE WINDOW AND THE SEARCH TOOL ACCESSIBLE FROM THE
UPPER RIGHT CORNER

@ 5 TIGERS : The Tiger Information Center

qigers

THE TIGER INFORMATION CENTER

_‘ll’hat'a new ?

Saving the Big Cats

Search Our Site :"'

rue Tiger nformation Center
IS DEDICATED TO PROVIDING
INFORMATION TO HELP PRESERVE
THE REMAINING |; SUBSPECIES
OF TIGERS

Time Magazine's August 23rd cover
story focuses on big cat conservation.
Articles include:

Mowhere To Roam: Wildlife reserves
alone cannot protect big cats. A look
at new ways to save them

Out of the Wild : Some cats weren't
meant to be tamed

se: Gallery of big cat

statistics

Tiger Poachers and Wildlife Traders Sentenced in

Sumatra, Press Release Sumatran Tiger Conservation Program, August 9,
2004

This week in Rengat town of Riau province, Sumatra,
Indonesia, five members of an illegal wildlife trade
syndicate were convicted for poaching and illegal trade in
the endangered Sumatran tiger. The defendants Sudirman,
Mat Hakim, Rahmad Hidayat, Herman bin Jame and Chanal
were sentenced to a total of six years in prison and given

Reprinted by permission. Content from this website has migrated to the savethetigerfund.org site currently supported by the Save The Tiger Fund.
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The questions were designed to encourage stu-
dents to remain within the pages of one informa-
tional website while locating specific facts found in
very different locations (e.g., varying levels away
from the homepage) and in multiple media forms
(e.g., text, hypertext, dynamic images, and video)
within the site. Participants could work through the
questions in any order they preferred and were given
the option of moving to another question if they had
difficulty locating the answer. Participants verbally
reported each answer to the researcher. During the
tasks, students were encouraged to first make a de-
termination if the answer they located was correct. If
asked, the researcher would confirm or disconfirm
the correctness of a response.

Students were asked to think aloud during this
reading task because verbal protocols are thought to
offer valid and reliable insights on a reader’s thinking
and actions, especially if conducted during a task
(Pressley & Afflerbach, 1995). The researchers fol-
lowed a combination of concurrent and retrospective
procedures (Afflerbach, 2000). At the beginning of
each task, students were asked to “tell me what you
are thinking and what you are doing as you look for
information on the Internet.” This provided access
to information about how readers constructed mean-
ing and responded to a range of Internet texts. In ad-
dition, because readers tended to naturally share
their thinking just before or after they clicked on a
link or scrolled a page, these opportunities appeared
to represent a natural stopping point from which to
find out more about what informed these reading
decisions (which was the focus of our second re-
search question). Often, readers naturally shared
their thinking at these decision points, and, occa-
sionally, we asked students to further explain “Why
are you clicking there?” or “Where do you think
that’s going to take you?” to learn more in particular
about what informed these reading decisions. While

TABLE 2
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we recognize these procedures may have interrupted
the flow of reading or prompted participants to use
particular processes over others (Pressley & Hilden,
2004), our readers appeared quite capable of think-
ing aloud while making decisions. Moreover, we
were careful not to place judgment on reader com-
ments in any way that might appear to value one
thought over another.

Immediately after the reading session, a
postreading interview was conducted to gain further
insights about the strategies each student used (see
Appendix B). Open-ended questions such as “What
worked best for you today?” or “What do you think
good readers do when they read on the Internet?”
also provided a more natural opportunity for stu-
dents to reflect on their strategy use outside of the
prompted think-aloud session. Data from researcher
field notes and postreading interviews were com-
pared with the data from think-aloud protocols as a
way to confirm or disconfirm patterns and conclu-
sions. Table 2 displays a synopsis of numerical data
collected from the website reading task in Session 1.

Session 2: Reading in a search engine context

In the second interview, on a different day, par-
ticipants were asked to select a search question from
two open-ended questions developed from the sixth-
grade science curriculum: (1) What can make a hur-
ricane lose its power? or (2) What is the difference
between a landfill and a dump? The first question
asked students to locate a particular fact, whereas the
later was designed to elicit some form of synthesis
from at least two different sources because no search
results pointed directly to an answer. Topics were
chosen based on the likelihood students would have
some prior knowledge from the previous grades’ cur-
riculum, but these specific topics had not yet been

DESCRIPTIVE DATA FROM TIGERS WEBSITE READING TASK

Tigers website reading task N Response

Mean Range
Prior knowledge about tigers® 11 1.9 1-3.5
Comprehension questions answered correctly” 11 6.3 4.5-7
Time for task completion® 11 33 min 11-44 min.

“Participants ranked their prior knowledge on a scale of 1-5, with 5 being the highest.
bTotal correct out of 7 questions; participants may not have completed individual comprehension questions because of a lack of time or a self-

determination that a question was too difficult.
“Participants were given up to 45 minutes to complete the task.
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covered in the current curriculum, so the answers to
questions would likely not be readily apparent.
Participants used Yahooligans! (www.yahooli
gans.com, now called Yahoo! Kids), a children’s
search engine and directory designed for children
ages 7—12 (see Figure 2), to search for an answer to
these two questions. When this study was conducted,
this engine provided five different ways of accessing
the same information within its directory of websites.
Users could (a) use the open-search box to type in
search terms of their choice; (b) browse by subject hi-
erarchies such as “Around the World,” “Sports &
Recreation,” and “Science & Nature”; (c) select from
a variety of “popular” children’s categories found on

the left-hand side of the homepage, such as games,

FIGURE 2
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animals, science, music, and news; (d) browse a list of
answers to questions previous readers posed to the
“Ask Earl” service; or (e) compose an original message
using the “Ask Earl” service that would be answered
within 24 hours and posted back to the search en-
gine’s growing list of frequently asked questions.
Similar to the first reading session, both re-
searchers used a standardized protocol at the begin-
ning of this open-ended reading task. Participants
were asked to “tell me out loud what you are think-
ing while you look for information that might help
answer each question.” Occasionally, during the ses-
sion, participants were asked to explain how they se-
lected search terms, how they skimmed through
search results, how they decided which site to visit,

SCREENSHOT OF THE HOMEPAGE FOR THE YAHOOLIGANS! WEB GUIDE FOR KIDS

(WWW.YAHOOLIGANS.YAHOO.COM)
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DESCRIPTIVE DATA FROM TWO SEARCH ENGINE READING TASKS

Search engine reading task N Response

Hurricane task Mean Range
Prior knowledge about hurricanes® 10 24 1-4
Comprehension question answered correctly® 10 9 0-1

Time for task completion® 10 18 min. 5—40 min.
Landfill/dump task

Prior knowledge about landfills* 8 1.75 1-3
Comprehension question answered correctly? 8 .88 0-1

Time for task completion® 8 19.8 min. 13-27 min.

“Participants ranked their prior knowledge on a scale of 1-5, with 5 being the highest.
bScored on ability to locate information and appropriately answer one open-ended question; response scored as 0 (no credit), .5 (partial credit), or 1

(full credit). Nine students received 1 and one student received 0.
“Participants were given up to 45 minutes to complete the task.

dScored on ability to locate information and appropriately answer one open-ended question; response scored as 0 (no credit), .5 (partial credit), or 1

(full credit). Six students received 1 and two students received .5.

and how they attempted to locate relevant informa-
tion within each website. Both researchers also kept
field notes and gained further insights about the
strategies students used in the postreading interview
(see Appendix A). Again, data from the field notes
and interviews were compared with the data collect-
ed from the think-aloud protocols as a way to con-
firm or disconfirm patterns and conclusions. Table 3
displays descriptive data from the search-engine
reading task.

Member checking

Participants at each site returned for a third
session where the researcher and group discussed the
Internet reading process in general and those strate-
gies used by the participants. Initial observations and
conclusions were presented to the group to (a) check
for accuracy and (b) seek confirmation and further
illumination of strategy use by individual partici-
pants and the group as a whole. Field notes and tran-
scripts from these sessions were analyzed for the
confirmation or disconfirmation of initial patterns
and conclusions identified in the think-aloud and in-
terview transcripts.

Data analysis

Data analysis followed a grounded-theory
model (Glaser, 1992; Glaser & Strauss, 1967), which
secks to identify concepts that emerge from the data
and compare these concepts to established ideas.
Our purpose was to develop an understanding of (a)

the nature of online reading and, more specifically,
the reading processes Internet readers used to search
for and locate information and (b) the rationale be-
hind the choices our participants made during their
Internet reading experience. Our analysis evolved
through four distinct phases, each of which involved
reviewing data from think-aloud protocols, field ob-
servations, and semistructured interviews to provide
insights in these two areas. Appendix C depicts the
coding scheme for our analysis. The text in the bold
font describes the coding focus for each phase, and
the examples that follow outline the themes that
emerged in each phase.

Phase 1

During the first phase, an overall sense of the
data was gained from a general review (Tesch, 1990)
of questionnaires, transcripts, interviews, and field
notes. These various data sources were read to gain
an understanding of the nature of online reading.
Notes were made regarding general impressions and
initial ideas about common patterns and possible
themes. Next, we applied Stake’s (1995) direct-
interpretation approach to draw meaning from the
think-aloud data by looking at each unit of analysis
and then making comparisons among and between
tasks and participants. Within the think-aloud pro-
tocols and interviews, the unit of analysis was identi-
fied as a propositional cluster, or a cluster of
propositions focused on the same or similar ideas
(see van Dijk & Kintsch, 1983). For the purposes of
this study, a propositional cluster was defined as a
reading decision and an accompanying explanation.
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For example, a propositional cluster from one partic-
ipant included the following: “I am going to click on
this link because I think it will help find information
about tiger habitats.” Some propositional clusters
contained two to three sentences, such as “I am not
sure where to go next. I think I will go back. When I
was reading the other webpage, I think there was
something there that I might have missed. I want to
read it again.” Clusters within the think-aloud tran-
scripts were identified. Occasionally one cluster over-
lapped with another when two reading decisions
appeared to occur simultaneously.

Phase 2

During the second phase of analysis, we fol-
lowed Glaser’s (1992) grounded-theory procedures.
First, each researcher scanned a common transcript
to (a) get a general sense of the data, (b) assign tenta-
tive labels to propositions, and (c) look for patterns
across these propositions. Then, each researcher ap-
plied constant comparison analysis across cases
(Merriam, 1988) to scan a second transcript, looking
for propositional patterns that compared or contrast-
ed with the first transcript. Individually, and then to-
gether, we tentatively coded patterns between the
first two transcripts using categories that emerged
from our note-taking during and after the inter-
views. We discussed these patterns and compared
them with theories of reading comprehension and
Internet text that might inform our formal coding
process. For example, in this phase, we initially not-
ed a high frequency of propositional clusters that
contained inferential predictions, or evidence that a
reader makes, confirms, or adjusts a substantiated
guess about what will come next before clicking on a
particular link. This tentative pattern appeared con-
sistent with the notion that “web-based information
is highly abstract because detail about its description
is concealed until activated” (Dede & Palumbo,
1991, as cited in Bilal, 2000, p. 661). Guided by this
theory, we first focused our attention on coding
these inferential predictions and, when possible, in-
cluded the readers inference of where that prediction
would lead.

As this category emerged with a high frequency
of mention, we classified it as a core category or
theme. Then, data in subsequent transcripts were
compared with initial data to see if these tentative
patterns continued to emerge as a constant theme
across all transcripts. As Glaser (1992) recommend-
ed, during this pass through the data, we ceased cod-
ing any propositions that did not relate to the core
category of inferential predictions or to particular
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properties of these predictions. The two researchers
coded 27% of the think-aloud protocols (V= 3) for
inferential predictions and their properties and
agreed on 92% of the codes. Disagreements were re-
solved in discussion, and one of the researchers then
coded the remaining protocols for this theme. After
completing our focused coding of inferential predic-
tions, we returned to the data in two subsequent
phases to explore the emergence of other patterns.

Phase 3

During phase 3, we returned to an emerging
theme related to our research question about the rea-
sons behind the choices Internet readers made dur-
ing each reading task. We noticed participants using
various types of prior knowledge to guide their deci-
sions (see Trabasso & Bouchard, 2002).
Collaboratively, while referring to one transcript, we
identified four types of prior knowledge being acti-
vated while reading on the Internet (see coding
scheme in Appendix C). Each researcher then coded
three more transcripts for these different types of
prior knowledge and agreed on 90% of the codes.
Disagreements were resolved in discussion, and one
of the researchers then coded the remaining proto-
cols for this theme.

Phase 4

The fourth and final phase of data analysis was
informed by a tentative pattern among our partici-
pants in relation to our first research question about
Internet reading processes used by students. When
we made comparisons between the cases, we found
evidence of readers following a loose structure of
steps that seemed to recur during their reading
process. We were reminded of the work by other re-
searchers who outlined cognitive models of informa-
tion seeking in printed informational texts (e.g.,
Guthrie & Mosenthal, 1987; Mosenthal & Kirsch,
1991) and closed hypertext systems (Azevedo &
Cromley, 2004; Protopsaltis & Bouki, 2004). Thus,
we decided to investigate whether similar processes
were taking place among skilled readers as they read
informational text in Internet contexts (e.g., websites
and search engines). Through comparison and dis-
cussion, we reached agreement that the transcripts
contained preliminary evidence of students using a
recursive pattern of four self-regulatory comprehen-
sion strategies including mental planning, predict-
ing, monitoring, and evaluating. The two researchers
coded 36% of the think-aloud protocols (V= 4) for

this loose pattern of strategy use in the information-
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gathering process and agreed on 85% of the codes.
Opverlaps between the strategies employed in this
cyclical process made coding for this theme more
challenging than previous phases. Nevertheless, most
disagreements were resolved in discussion, and one
of the researchers then coded the remaining proto-
cols for this theme.

ST
Findings

In this study, we explored two research ques-
tions: (1) What characterizes the reading process as
skilled readers search for and locate information on
the Internet? (2) What informs the choices that
skilled readers make as they search for and locate in-
formation on the Internet? An analysis of the data
from think-aloud protocols, observations, and
postreading interviews revealed several patterns of
cognitive strategy use suggesting that, in some ways,
reading on the Internet looks the same as reading
printed text and, in other ways, reading on the
Internet is uniquely more complex. More specifical-
ly, the skilled readers in our study shared insights
that suggested successful Internet reading experi-
ences appeared to simultaneously require both simi-
lar and more complex applications of (1) prior
knowledge sources, (2) inferential reasoning strate-
gies, and (3) self-regulated reading processes (see
Table 4). Examples of each will be discussed in turn.
For each pattern, we begin with examples that illus-
trate similarities between the comprehension of
printed text and Internet text. Then, we continue

TABLE 4
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with examples that illustrate what appear to be com-
plexities of comprehending Internet text beyond
those required for comprehending printed text.
Finally, because we found the comprehension
process to be much more complex than could be
represented by separate thematic descriptions, we
conclude our findings with an illustration of a richer
and more complete reading episode to illustrate how
each of these patterns simultaneously played itself
out during online reading.

Prior knowledge sources

The first theme that emerged from our data sug-
gested that reading comprehension on the Internet
appeared to require both established and new sources
of prior knowledge combined in unique and com-
plex ways. We found that skilled readers relied on
four major sources of prior knowledge as they read
for information on the Internet: two sources that are
established in the research literature and grounded
primarily in knowledge gained from broad reading
and other world experiences, and two that we believe
account for new areas of knowledge gained from ex-
perience reading on the Internet. We have identified
these four sources as (1) prior knowledge of the top-
ic, (2) prior knowledge of printed informational text
structures, (3) prior knowledge of informational
website structures, and (4) prior knowledge of Web-
based search engines. Think-aloud protocols from
each participant reflected a reliance on these four
sources. We briefly define these four categories of
prior knowledge and provide examples to illustrate

A COMPARISON OF READING COMPREHENSION ON THE INTERNET AND READING
COMPREHENSION OF PRINTED INFORMATIONAL TEXT

Similarities between the comprehension processes
of printed informational text and Internet text

Reading comprehension strategies

Additional complexities associated with the
comprehension processes of Internet text

Prior knowledge sources
a. prior knowledge of the topic

b. prior knowledge of printed informational

text structures

Inferential reasoning strategies

a. literal matching skills
b. structural cues
c. context clues

Self-regulated reading processes

monitoring and repair

b. connected components of a larger strategic

reading process

Skilled readers draw upon their

Inferential reasoning strategies are informed
by a reader’s conventional use of

Self-regulated reading processes occur as
a. independent fix-up strategies for comprehension

Skilled readers also draw upon their

a. prior knowledge of informational website
structures

b. prior knowledge of Web-based search engines

Inferential reasoning strategies are also

characterized by

a. a high incidence of forward inferential reasoning

b. multilayered reading processes across
three-dimensional Internet spaces

Self-regulated reading processes also occur as

a. cognitive reading strategies intertwined with
physical reading actions

b. rapid information-seeking cycles within
extremely short text passages
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how students drew upon them while reading on the
Internet.

Familiar knowledge sources used to comprehend
Internet text

Prior knowledge of the topic. For many years, we
have known that readers rely on domain-specific in-
formation and key vocabulary as they read printed
texts (Anderson & Pearson, 1984; Beck et al., 1982).
We found this also to be the case when students read
on the Internet. For instance, Jessica explained how
her understanding of vocabulary helped locate infor-
mation online.

Jessica: [while trying to answer the question, “How

many pounds did each tiger cub weigh when
it was born?”] T'll probably go here [pointing to
the hyperlink “Breeding log”], because the
breeding log is what would have the cubs, to
see if there’s anything there.

Researcher: What do you think a breeding log is?

Jessica: Where they were born, the tiger cubs, and it

keeps track of them.

Jessica’s previous background knowledge of the
separate vocabulary items breeding and log guided
her toward making a navigational decision to click
on the link for breeding log. Similarly, below, Alison
applied her topical background knowledge and vo-
cabulary skills as she searched for an answer to
“What causes the white color in tigers?” She justified
her choice of the hyperlink “Appearance” with this

reasonable prediction:

Alison: Well, their [the tigers’] appearance is the color, so
that [the hyperlink “Appearance”] might help us....
It’s probably going to give us an article of more spe-
cific information, on the color of a tiger, since it’s
under “Appearance” so it will probably talk about
the way tigers look.

More generally, Alison explained in one interview
session,

Alison: Use your vocabulary to figure out if words would
have anything to do with the question whatsoever.
We were doing a study earlier with you on
Yahooligans! and using that, we kind of eliminated
certain links by using that process.

Prior knowledge of printed informational text
structures. This second source of prior knowledge in-
cludes the knowledge of organizational and structur-
al features of informational text such as signal words,

boldfaced or italicized typography and paragraph
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headings, index, and table of contents (see
Armbruster, 1984; Goldman & Rakestraw, 2000).
The skilled readers in our study integrated their un-
derstanding of these informational features and
structures in printed text as they read within websites
on the Internet.

Marina, for example, drew from her prior
knowledge of printed informational text structure as
she searched for information about dumps and land-
fills. As she skimmed a particular website, she ex-
pected to find certain textual features to support her
reading based on her experiences with printed infor-
mational text: “Maybe we should scan the page to
see if there are any headings that might show where
that would be.” Later, when asked in the postreading
interview how she decided what link to follow when
she is looking for information on the Internet, she
explained, “You kind of think of what topic it would
be related to...what page it would be under; it’s kind
of like a table of contents, what a chapter would be
on under a certain topic.” In both instances, Marina
used her knowledge of the hierarchical way informa-
tional text is typically organized in books to guide
her reading decisions in Web-based contexts.

In a follow-up interview, another student, Bill,
more clearly explained how his structural knowledge
of textbooks supported his ability to infer the most
likely place to locate particular levels of information
on the websites he visited:

Bill: Textbooks are divided into units, and then into chap-
ters, and then to lessons and sections. So you could see
on the website that we visited that we started out with
just the homepage, and then you’d pick something on
the side and that was basically your unit, and then you
had like five choices there, and that was a chapter, and
then you went in there and picked from like 10 or so
there, and that was like a lesson or a section. So it was
similar to a book.

New knowledge sources used to comprehend
Internet text

Prior knowledge of informational website struc-
tures. The skilled readers in our study also drew from
their prior knowledge of informational website struc-
tures to guide their reading on the Internet. This
particular knowledge included how to recognize and
negotiate hierarchical and nonlinear hyperlinks, nav-
igational icons, interactive multimedia, and browser
toolbars (see also Bilal, 2000; Eagleton, 2003). Our
data suggested that readers appeared to possess im-
portant sources of knowledge about the structure
and organization of informational websites that in-
formed the decisions they made during online
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comprehension. For example, Chad alluded to his
familiarity with website structures and his under-
standing of the varied purposes of different hyper-
links in relation to their location on a webpage:

Researcher: Is there a difference between the links down
here [pointing to the list of links down the left
side of the screen] and the links, let’s say, in the
page itself?

Chad: Yeah, these [links in the left frame] are a little

bit broader...but once you get to the page
[pointing to the right frame], see it will bring
you to a page that will be more in-depth so you
can actually find what you need easier.

Guided by his understanding of this website’s under-
lying structure, Chad made purposeful and effective
choices about where, what, and how to read.

In a different session, Alison relied on her prior
knowledge of website structures to identify impor-
tant starting points within the 5 Tigers website. Each
time she started to answer a new question, she re-
turned to the homepage to begin her search. When
asked why, she replied, “Because that [the home-
page] is pretty much the general site and it has gen-
eral information on it.” Alison’s new source of
background knowledge enabled her to navigate mul-
tiple levels from the homepage to locate specific in-
formation for one reading purpose and then
efficiently return to a logical starting place to com-
plete her next reading task.

Prior knowledge of Web-based search engines.
This type of knowledge involved understanding the
processes for browsing, selecting appropriate search
engines, formulating keyword searches, negotiating
subject hierarchies, and evaluating annotated search
results (see, e.g., Bilal, 2000; Eagleton, 2003; Henry,
2006). Equipped with these experiences, the readers
in our study strategically narrowed down the
amount of information required to read in order to
efficiently access relevant information without being
overwhelmed:

Veronica: So now, for this one, “What is the difference be-
tween a landfill and a dump?” I'll type in land-
fill because I learned that it’s better to search all
of Yahooligans! instead of restricting it to just
[the category] Science and Nature.

Chad: Well, if using the search engine, then read all,
like the top 5 or 10 or something of the sites to
decide which is best and then click on the best
one. And if none of them work, then you can
keep going down, but not too far.... If they don’t
work, most of the other ones won’t work and

you should try a different search.
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These students’ insights demonstrated how experi-
ence with the workings of search engines fostered
reading efficiency and comprehension of the search
results they received.

In summary, the patterns that emerged in rela-
tion to this first theme suggested readers drew from
four sources of prior knowledge: knowledge of the
topic, knowledge of printed informational text struc-
tures, knowledge of informational website structures,
and knowledge of Web-based search engines. These
four knowledge sources, two familiar and two new,
provided the readers in our study a foundation from
which to inform each of their Internet reading choices.

Inferential reasoning strategies

A second theme that emerged from our data
suggested that reading comprehension on the
Internet required similar and more complex dimen-
sions of inferential reasoning than the comprehen-
sion of printed informational texts. Inferential
reasoning refers to the ability to read between the
lines while making connections not explicitly stated
in the text (Beck, 1989). “A prediction is a special
kind of an inference [whereby] background knowl-
edge is used to make a guess about what is going to
happen in the text” (Keatley, 1999). When analyzing
the data across all 11 students and two different tasks
(reading within multilevel websites and using search
engines), we observed skilled readers regularly and,
without exception, actively applying a range of infer-
ential reasoning strategies, especially forward, predic-
tive inferences, as they searched for information on
the Internet. Some dimensions of these strategies ap-
peared to be similar to those employed while reading
traditional, printed text and others appeared to be
unique to Internet reading contexts.

Similarities to inferential reasoning applied to
printed text

The interactive and associative nature of
Internet text seemed to encourage students to regu-
larly make, confirm, and adjust inferences using
strategies and structures similar to those skilled read-
ers use in printed texts (e.g., see Duke & Pearson,
2002; Rumelhart, 1977). Whereas each task’s com-
prehension questions were not deliberately designed
to elicit the use of any particular strategy or cueing
system, the readers in our study made conventional
types of forward inferences to inform their online
reading decisions aided by their ability to use (a) lit-
eral matching skills, (b) structural cues, and (c) con-
text cues.
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In terms of literal matching skills, many stu-
dents described their attempts to match words they
located on the 5 Tigers website to words on the
printed question sheet in order to make an inference
about which link may be most relevant for their pur-
pose (because they could not see the resulting infor-
mation until the link was selected). For instance,
after scanning through the labels of various hyper-
links in a webpage’s topical list to locate an answer to
the question “How might a teacher using this web-
site help students join a letter-writing campaign to
help save tigers?” Bill relied on literal matching skills
to inform his inference about which link may be
most appropriate to follow:

Bill: OK, and now [I’'m going to click on] “Letter
writing campaign” [clicked on the hyperlink]

Researcher: Now, before you go on to the next one, why
did you pick that one again?

Bill: Because it [the hyperlink] had “Letter writing
campaign” and it [the printed question] asked
“Letter writing campaign.”

Researcher: So it had the words in the question [on the pa-
per], and the same words on the screen, so you
picked that one.

Bill: Yeah, that’s what I was looking for.

Second, during both tasks, readers made infer-
ences based on structural cues in the text. For exam-
ple, while scanning a page of text to locate an answer
to the question, “What parts of the tiger are used for
traditional Chinese medicine?” one student ex-
plained, “Now, I'm just going to read the subtitles
and a little information about it to see which one to
choose...and I'm going to look here [pointing to a
certain link] for what tiger parts are used for.”
Another student suggested, “Maybe we should scan
the page to see if there are any headings that might
show where that would be.” Several other students
described their process of scanning the text on a
webpage for headings and boldfaced words, predict-
ing that these might lead to important details about
tigers.

Third, we found evidence that before clicking
on a hyperlink, skilled readers of Internet text often
relied on context cues embedded in the text sur-
rounding a link to make a prediction about where
that link might lead. Chad, for example, predicted
the hyperlink “Multimedia” was the best link to fol-
low to answer the question “According to the narrator
of the video Tigers, a Vanishing Species, how does the
loss of timber indirectly affect the survival of tigers?”
because “it said under the caption that it has slide
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shows and pictures and stuff.” In another example,
while looking for the answer to the question “What is
the habitat of the Bengal tiger?” Jessica explained, “I'll
probably go to “Tiger Basics’ because it says after the
link ‘tiger facts, physical characteristics,” and that
kind of stuff.... I think it might show their habitat, I
guess.” Here, Jessica’s inferential connection between
keywords in the description after the hyperlink (e.g.,
“tiger facts”) and keywords in the question (e.g.,
habitar and tiger) appeared to inform her decision to
select that hyperlink rather than another.

In addition to using context cues to guide their
inferences within informational websites, the skilled
readers in our study relied on context cues while
reading an annotated list of search results. Readers
often relied on the text annotation after each hyper-
linked search result to infer which link would bring
them closer to or further away from a relevant answer.
For example, while searching for information about
what makes a hurricane lose its power, Veronica in-
ferred a connection between her reading goal and the
description surrounding the link (rather than the link
name itself):

Veronica: I'm going to choose “Weather for hurricanes and
typhoons” [clicked on link], and now I'm going to
read the list of sites and information about them
to see if they’re good. And this looks like a good
site, ‘cuz it says [after the hyperlink] “See how
hurricanes are formed” and it might have infor-
mation on hurricanes losing their power.

Similarly, many readers elaborated on their use of the
information surrounding a hyperlink to help decide
what links would 70z be worthwhile:

Matthew: [sifting through search engine results for infor-
mation about the difference between a landfill and
a dump] I read the little description...like what it
said about them; so for that link, it [the annota-
tion] said the Boston Tea Party, I knew that
wouldn’t have anything to do with the dump I
was looking for. And then some of them [other
annotations] were talking more about ways to re-
cycle, and I knew that wasn’t what I wanted to
look for either.

Thus, the skilled readers in our study often
made conventional types of predictions and inferred
connections between various context cues, their
background knowledge, and their reading purpose
(see Rumelhart, 1977) as they read in two different
Internet text environments. In turn, their use of
these strategies appeared to foster their ability to nav-
igate relevant and efficient pathways through
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Internet text while consciously steering clear of those
that seemed to detract from their reading goal.

Unique complexities of inferential reasoning
required in Internet contexts

As we deliberated about the number of predic-
tions our participants made while reading Internet
text, we began to look more closely at the nature of
the inferences themselves. From our analysis, two
themes emerged to suggest that Internet texts may
prompt different patterns of activation and a more
complex use of inferential reasoning strategies com-
pared to those that research suggests are required for
reading printed informational text.

A high incidence of forward inferential reasoning.
The first theme suggested that the nature of Internet
text appeared to prompt a high incidence of forward
inferential reasoning (e.g., predictions) beyond the
level typically involved in the comprehension of
printed informational text. Previous research shows
that forward inferences play a large role in the com-
prehension of narrative text (e.g., Graesser, Singer, &
Trabasso, 1994; Murray, Klin, & Myers, 1993).
However, forward inferences (e.g., predictions) are
generally considered to play a much smaller role in
the comprehension of informational texts than back-
ward inferences, or those intended to fill a gap in the
cohesion of a text (Leén, Escudero, & van den
Broek, 2000; Singer, Harkness, & Stewart, 1997). In
addition, when readers do generate forward infer-
ences, some studies show that they typically occurred
only for informational retrieval purposes affer read-
ing (e.g., Potts, Keenan, & Golding, 1988; Singer &
Ferreira, 1983).

In contrast, in our reading of the data, we
found evidence to suggest that the skilled readers in
our study appeared to make forward inferences (e.g.,
predictions) within Internet text each time they were
confronted with one or more hyperlinks on a given
page. At first, we wondered if the nature of verbal
protocol may have prompted the high incidence of
these predictions, and at times, it did. Yet, as we
looked closely at the transcripts, we found our infor-
mants were often volunteering these predictions as a
natural part of their thinking process rather than re-
sponding to any prompting to make a prediction
about where a particular link may lead. Exemplars
provided in the previous section about prior knowl-
edge sources are illustrative of the types of predictive
inferences our participants regularly made to guide
their comprehension of Internet text. Other exam-
ples included the following:
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Jessica:  [while searching for information about how a

hurricane loses its power] I think I'm going to go
to “American Red Cross Hurricane” because it
says “What to do when a hurricane warning is is-
sued” and it might have something on what
might cause it to stop.

Veronica: [while reflecting on an inference made about a
link she followed for information about the dif-
ference between a landfill and a dump] I thought
that it might say something about what a landfill
is, and what a dump is, and how they’re differ-
ent and stuff...but I guess not.

Further, data from the follow-up interviews re-
vealed that skilled readers considered their ability to
make forward inferences an important component of
online reading comprehension. When we asked
Alison, for instance, what she would tell students
about how to read well on the Internet, she replied,

Alison: Well, I guess I would look at the link to see

what would be likely.

Researcher: OK, so you look at the link. Do you think be-
fore you click, or click before you think?

Alison: I guess I think a bit before I click.

Similarly, Matthew described the strategy he would
use to teach others how to read well on the Internet:
“You kinda just have to use common sense...you just
kinda think you know which one would fit or seems
like it’s the right one. There are some [hyperlinks]
that fit and some that don’ fit.” Here, we would ar-
gue, Matthew’s mention of some hyperlinks “that
fit” and some “that don’t fit” suggested that while he
was reading, he not only made predictive inferences
about the links he ultimately selected but also made
inferences about the relevance (or fit) of at least some
of the other links on the pages he visited. Another
student’s comments appear to support this argument
as well:

Marina: [skimming a website for information about what
would make a hurricane lose its power] Well, we
can eliminate already that we don’t want the facts of
it [referring to one link], and we don’t want to pro-
tect buildings from it [a second link], and we’re not
talking about warnings [a third link], so we have
three left. And since this one [a fourth link] has
more of the context of the power of the storm, it’s
connecting the words with the question, so this one

[a fifth link] would probably be better to look at.

Thus, as we conjure up images of the hundreds
or even thousands of hyperlinks a typical reader pass-
es over while conducting a 40-minute search
through multiple websites and lists of search engine
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results, our data hints at the likelihood that strategic
readers of Internet text may indeed make many for-
ward predictive inferences as they construct an effi-
cient and relevant path through informational
Internet text.

A multilayered inferential reading process. A sec-
ond pattern that emerged from our analysis suggest-
ed that the skilled readers in our study engaged in a
multilayered inferential reading process that oc-
curred across the three-dimensional spaces of
Internet text. That is, we observed skilled readers
combining their use of traditionally conceived infer-
ential reasoning strategies with a new understanding
that the relevant information may be “hidden” be-
neath several layers of links on a website as opposed
to within one visible layer of information in a print-
ed book. For example, one student’s use of the word
underneath as part of her reading plan implied her
understanding that reading on the Internet involves
anticipating what may appear across multiple levels
of information. Before she clicked the mouse, this
reader predicted what she would find at not just one
level, but zwo levels beneath a particular hyperlink:

Veronica: 'm going to click there [on the link for the
National Hurricane Center] because it sounds
pretty basic, and T'll see if it has another title un-
derneath it [on the next page] that might take me
to a center about hurricanes and just stuff about it.

Likewise, in the postinterview, another student used
the term multistep link to express her understanding
that the Internet is organized a bit differently than
many printed informational texts and may require
more of a multilevel, problem-solving approach to
reading comprehension:

Marina: If you would go over to one of the encyclopedias
and just open up the page, generally they would
have a picture and the name of the species, various
specific but general information that you would be
able to find the name of the species, the scientific
name, what kind of region they live in and stuff
like that—whereas this [information on the
Internet] is more of a multistep link.

Printed text environments (e.g., textbooks,
magazines, and novels) allow readers to quickly flip
and scan through all of the available pages, getting
the general gist of the text and then using this
knowledge to anticipate the comprehensibility and
relevance of the information bound within that text
(e.g., van Oostendorp & Goldman, 1999). In con-
trast, these data suggested that Internet reading envi-
ronments (e.g., multilevel websites and search engine

42/2

interfaces) may not always provide these same affor-
dances. Instead, comprehending Internet texts may
require readers to anticipate their understanding
through multiple layers that are almost always hid-
den from view. As a result, Internet reading seemed
to demand many more attempts to infer, predict,
and evaluate reading choices (e.g., hyperlinks fol-
lowed) while anticipating the relevance of informa-
tion in an open information space multiple levels
beyond a visible link. In addition, comprehending
Internet text appeared to prompt some readers to
orient themselves in a new and dynamic three-
dimensional space that extended beyond the tradi-
tionally conceived boundaries of static books to
figure out how to get back to where they “were.”

As we describe the types of inferences our par-
ticipants used to comprehend Internet text, it is im-
portant to note that, in the current study, we did not
actually observe our students reading any printed
texts other than the question sheet. Thus, we are ob-
viously cautious in how we interpret the unique pat-
terns and complexities that emerged from our data.
However, the notion that Internet text comprehen-
sion may be characterized by a high quantity of
forward, or predictive, inferences during the compre-
hension of informational text and not just for re-
trieval purposes introduces the possibility of a
unique complexity to how skilled readers process
Internet text compared to previous research on com-
prehending printed informational text. Further, our
finding that some skilled readers were actively en-
gaged in making forward inferences about informa-
tion that laid multiple layers away from their current
location in the text suggests we should further ex-
plore the idea that online comprehension may pose
additional complexities associated with inferential
reasoning.

Self-regulated reading strategies

A third theme that emerged from our data sug-
gested that the skilled readers in our study regularly
employed a range of self-regulated reading strategies
as they read within and across search engine and
website contexts. As indicated earlier, self-regulated
reading refers to the dual metacognitive processes of
evaluation and regulation that occur during reading
(Hacker, 1998). Similar to patterns within the two
previous themes, some of these self-regulated reading
strategies appeared to be similar to those traditional-
ly conceived in print-based reading contexts while
others appeared to be more complex.
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Similarities to self-regulated information seeking
processes in printed contexts
Use of independent fix-up strategies. Data from

think-aloud protocols revealed many instances where
skilled readers used traditional types of self-regulatory
reading strategies such as goal setting, rereading,
monitoring, and comprehension repair (e.g., Baker,
2002; Horner & Shewry, 2002) as they read within
search engines and across websites on the Internet.
At times, it seemed as if our informants employed
these as independent fix-up strategies (e.g., Baker;
Duke & Pearson, 2002) when they were confused or
realized they were not where they wanted to be. For
example, when one student realized her Internet
search turned up little relevant information for an-
swering the question about the difference between a
landfill and a dump, she demonstrated her use of a
rereading fix-up strategy:

Jenna: I'm going to try [searching for] landfill again.

Researcher: OK, and how come you’re going to do that?

Jenna: I’m going to see if I didn’t read something that

maybe I should have.

Similarly, in the 5 Tigers website reading task,
Andrew used a rapid “back and forth” constructive
thought process to actively scan, monitor, and then
pursued several fix-up strategies right in a row:

FIGURE 3
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Andrew: How many pounds did each new cub weigh? [read-
ing from the question sheet about the weight of
three cubs that were born at the Minnesota Zoo]
I'm going to go “How Big Is a Tiger” [clicked on
the hyperlink on the 5 Tigers site] and uh...it
doesn’t have anything about cubs [monitored his
understanding and the relevancy of information],
so 'm going to go back [used a fix-up strategy] and
I'm going to go to “Cubs” [clicked on the hyper-
link] and I'm going to read this...and I'm going to
look for “Minnesota Zoo” [scanned the page for
this phrase which was a second fix-up strategy] and
there’s nothing here so I better look somewhere else

[began the plan for a third fix-up strategy].

Use of a self-regulated reading process. More of-
ten, however, as we looked at the patterns across our
data, we found these fix-up strategies not only being
used as a series of isolated strategies, but also as con-
nected components of a self-regulated reading
process that seemed to parallel dimensions of self-
regulated, information-seeking models derived from
research in print-based text (e.g., Brown, 2003;
Guthrie & Dreher, 1990; Mosenthal & Kirsch,
1991) and hypertext (Azevedo & Cromley, 2004).
The 11 sixth-grade skilled readers in our study
demonstrated to varying degrees a recursive cycle of
choice-making behaviors (see Figure 3) while reading
for information within a multilayered website as well
as when using a search engine to skim and scan
search results. Although this process often occurred

A RECURSIVE PATTERN OF SELF-REGULATED READING EMPLOYED EACH TIME A READER
MAKES A NAVIGATIONAL CHOICE DURING THE PROCESS OF SEARCHING FOR AND
LOCATING RELEVANT INFORMATION WITHIN OPEN INTERNET TEXT SPACES

Plan: Set a purpose and develop a mental plan.

Predict: Predict where a reading choice may lead.

Monitor: Monitor after making a choice.

Evaluate: Evaluate the relevance of the choice.

v

Open Internet text space
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very quickly, four cognitive strategies appeared to
underlie most of the behaviors we observed.
Typically, each time a student was faced with a new
webpage that contained a new series of links to
choose from and new information to read or interact
with, this cycle began again. For the sake of illustra-
tion, we begin by isolating each strategy and elabo-
rating on the thinking process with a series of
questions we have inferred the reader is asking while
reading on the Internet. Afterward, we follow up
with examples of this recursive cycle as it played out
in two Web-based reading contexts.

Strategy 1: Plan. From within the homepage of
a website or a search engine, a reader is immediately
faced with multiple choices upon which to think and
act. The reader begins thinking and acting in ways
that address the following questions: What do I need
to find out? Where should I begin? Where do I want
to go? What do I need to do first?

Strategy 2: Predict. Having set a purpose and
developed a mental plan, the reader almost simulta-
neously makes a prediction or draws an inference
about where this plan’s current choice will lead.
Given that we asked readers to think out loud as
they were reading, this strategy was revealed in
think-alouds such as (a) I think this hyperlink will
lead...; (b) I am hoping this will take me...; (c) If I
click here, I'd expect to find....

Strategy 3: Monitor. Having selected a link with
an anticipated result, the reader monitors the choice
that has been made. Thinking at this stage is often
characterized by pauses, headshakes, page scrolls, and
thinking sounds (e.g., um, hmm, ah). The reader
seems to wonder: Is this where I expected to be?
What pertinent information stands out on this page?
Should I skim or read more carefully? Does this
make sense?

Strategy 4: Evaluate. Given their prior knowl-
edge and the information available, readers actively
evaluate the relevance of the choice: Does this choice
bring me closer or further away from my goal? Is this
a likely and appropriate place for the information I
need? Should I move to a deeper level, select a relat-
ed topic, revert back to an earlier location, or start all
over again? This complex thinking easily blends in
with the monitoring process described in the previ-
ous stage, but here, given the interactive nature of
Internet text, the reader must make an active deci-
sion as part of the comprehension process. Once a
decision (e.g., evaluation) is made, the reader is again
faced with multiple choices and the cycle repeats
with an updated goal. This cyclical dimension of the
online reading process is revealed in think-alouds
such as, “Now, I'm just thinking about the question
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and where to find it, and see if it’s there, and if it’s
not, 'm thinking about where I can go next if it’s
not there.”

Similar to studies of printed-text comprehen-
sion, we found evidence of this self-regulated reading
process as revealed through student think-alouds,
first while reading within a website and second while
using the Yahooligans! search engine. In these next
two examples, we have highlighted our coding of the
four stages in this process, as described above, by in-
serting a one-word label for each within brackets.
The bracketed label precedes the thinking that repre-
sented each stage in the process.

In the first example, while reading with a web-
site, Andrew began at the homepage for the 5 Tigers
website. Over the course of the next six minutes,
Andrew, a very skilled reader and experienced Internet
gamer, cycled through this recursive information-
seeking process no less than seven times, thinking
aloud as he navigated within the website while an-
swering the first three comprehension questions.
Andrew indicated he would start with the first task:
“Describe the habitat of the Bengal Tiger.” He began
talking while skimming the homepage:

Andrew: [PLAN 1] I'm just going to read the introduc-
tion now...or skim it...to see if...'m going to
look at all the subtitles to see any good links.
[clicked on “All About Tigers,” skimmed
quickly, then clicked on “Research”]...[PRE-
DICT] I'm going to look for something that
might be related to habitat or something or just
general information....[MONITOR] [skimmed
the page]...And ah...[EVALUATE] this doesn’t
really seem to be anything so I'm going to go
back [clicks the “Back” button]....[PLAN 2]
and I'm going to go to “General Information”
[clicked on hypetlink]...[MONITOR based on
prior PREDICTION and EVALUATE]
...ah...there’s nothing here, I'll go back [clicked
the “Back” button]...[PLAN 3 and PREDICT]
maybe I can find some information on the dif-
ferent tigers and their habitat...hmmm [clicked
on “Siberian Tigers,” quickly skimmed the
page]...[MONITOR]...hmmm...[EVALU-
ATE] I'm going back now [clicked the “Back”
button]....[PLAN 4] I'm just going to check
everything now because [PREDICT] I don’t
know what to do....[MONITOR and EVALU-
ATE] [skimmed links and eventually clicked on
“Tigers in Trouble”] [PLAN 5] Now I'm going
to go to “Descriptions of Habitat Loss” [clicked
on hyperlink] so...[MONITOR] OK, uh, the
habitat is like, they live in forests, in foresty ar-
eas. [EVALUATE] Yup, yup, there’s some oth-
er places that’ll tell you some more that you
may come across. [PLAN 6] And now I'm go-
ing to the second question, “What causes the
white color in tigers?” and, um...I'm going
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to...think that I should go to the place that has
the features of a tiger and all about tigers
[clicked on “All About Tigers”]...and I'm going
to go to Tiger Basics [clicked on “Tiger Basics”]
[PREDICT] because it seems like it’d be there.
[MONITOR] And it has physical characteris-
tics somewhere around here [recalled from a
previous viewing of this page as he skimmed
and then more closely read the section about
white tigers, read the introduction and
skimmed the rest]. Um...[EVALUATE] OK...
well, it says it’s caused when most of its parents
have the gene.

Researcher: Yup...you are right, so that’s number two,

good.
[PLAN 7] OK, going to Adventures [clicked

on “Adventures”] and, uh, I’'m going to look
for the slide show now [began to look for the
answer to next question].

Andrew:

Similar to the strategies revealed while reading
within a website, skilled readers employed this self-
regulated reading process as they read for informa-
tion within a list of search results from the

Yahooligans! search engine:

Andrew:  [reading from a list of search results generated
from using the keyword hurricanes in the
Yahooligans! search window] [PLAN 1] I'm
going to go to “Hurricanes FAQ” [clicked] and
then “What is a hurricane, typhoon, tropical
cyclone?” [clicked] and skim it for [PREDICT]
how it loses power...[MONITOR and EVAL-
UATE] didn’t find anything there....[PLAN
2] I'm going to go back [clicked “Back” but-
ton].... I'm going to go to “Once the eye has
been formed and maintained” because [PRE-
DICT] it may be the only one that’s good
because it [the question sheet] says about los-
ing power and it [the hyperlink] says main-
tain...[ MONITOR and EVALUATE] um, I
didn’t find anything so I'm going to back
again...and [PLAN 3] I'm going to try a search
in here and [PREDICT] see if there’s any-
thing.... ’'m going to search for “hurricanes los-
ing power” [keyed this phrased into the search
box and clicked Search].... MONITOR and
EVALUATE] Maybe not...[PLAN 4] maybe
I'll go to “Hurricane Research” [clicked]...
[MONITOR AND EVALUATE] ummm...
there’s not much about hurricanes so...[PLAN
5] now I’'m going to go under “Weather
Info”....[PREDICT] I'm just looking under
the subtitles or something about losing pow-
er..[MONITOR and EVALUATE] and

there’s nothing here either.

These exemplars suggested the reading of each
page within a website and a search engine interface
involved a rapid cycle of many higher level reading
decisions in order to effectively construct meaning
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and locate literal level information. Andrew’s think-
ing in both contexts illustrated the self-regulated cy-
cle of planning, predicting, monitoring, and
evaluating commonly used by the Internet readers in
this study.

Indeed, this reading process shares certain
commonalities with previously defined models of in-
formation seeking in printed text. Mosenthal and
Kirsch (1991), for example, proposed a model of
document processing that included goal identifica-
tion, searching, locating, and verifying strategies;
Brown’s (2003) information search model included
the components of searching, navigating, locating,
and extracting; Guthrie and Dreher’s (1990) cogni-
tive model of text search included processes such as
goal formation, category selection, information ex-
traction, integration, and recycling. However, two
patterns emerged from our data that suggested the
nature of Internet text and Internet reading tasks
may demand a richer and more complex self-regulated
process of reading for information beyond that re-
quired with printed text.

Unique complexities of self-regulated
information seeking processes on the Internet

Cognitive reading strategies intertwined with
physical reading actions. As we looked more closely at
the nature of the strategies used as our skilled readers
constructed meaning from Internet text, it appeared
that the set of self-regulatory cognitive reading
processes we observed (e.g., planning, predicting,
monitoring, and evaluating) was intertwined with an
associated set of physical reading actions unique to
electronic reading environments (e.g., typing, click-
ing, scrolling, and dragging). This set of physical
reading actions introduced new technical reading
skills required to navigate open information spaces
on the Internet above and beyond those required to
navigate within the pages of a printed book.

To illustrate, we return to the excerpt from
Andrew’s search process within the Yahooligans!
search interface described in the previous section.
Inspired by Rowe’s (2004) attempt to capture talk
and activity together in one transcript, we matched
up each “proposition” from Andrew’s continuous
think-aloud passage (in boldfaced text) with its asso-
ciated set of physical reading actions (in italics) and
cognitive reading strategies (in regular text) to char-
acterize how skilled readers dynamically wove to-
gether complex reading, thinking, and navigating
strategies as they read on the Internet (see Table 5).
As you read vertically across three lines of text,
the speaker’s thoughts and actions are aligned
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TABLE 5
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TRANSCRIPT OF THE ONLINE SELF-REGULATED COMPREHENSION PROCESS CAPTURED
IN THE INTEGRATION OF ONE READER’S THINK-ALOUDS (T), PHYSICAL READING ACTIONS

(P), AND COGNITIVE READING STRATEGIES (C)

T [After reading the question “What makes a hurricane lose its power?”] I'm typing in “hurricanes”...

P Typed in keyword—clicked search button

c Plan; Infer main keyword from question

T ...I’'m going to go to “Hurricanes FAQ”...

P Scrolled down the page through resulss list Clicked hyperlink

€ New plan; Predict/infer using knowledge of the term FAQ;

T ...and then [I’m going to] “What is a hurricane, typhoon, tropical cyclone?”...

P Scrolled down the page through text passages

€ New plan; Monitor; Evaluate best link; New plan

T and skim it for how it loses power...Didn’t find anything there so I'm going to go back...

P Clicked back button

€ Predict Monitor Evaluate Fix-up strategy

T ...I’'m going to go to “Once the eye has been formed and maintained” because it may be the only one that’s good because the question
sheet says about losing power and it [the hyperlink] says “maintain”...

P Serolled down the page Clicked hyperlink

C New plan; Predict/infer from hyperlink label which link is best

T ...um...I didn’t find anything so I'm going to back again...

P Serolled down the page Clicked hyperlink

C Monitor  Evaluate Fix-up strategy

T ...and I’m going to try a search in here and see if there’s anything...I'm going to search for “hurricanes losing power’...

P Typed in key phrase and clicked search button

C New plan Predict/infer what will find

T maybe not...hmmm...there’s not much about hurricanes here either.

P Serolled down the page

@ Monitor  Evaluate

horizontally to represent their temporal relationship
to each other.

It is important to note that the individual seg-
ments of Andrew’s think-aloud protocol represented
connected propositions in the flow of one long
thought process (hence, the use of ellipses before and
after each phrase). At first, we hesitated to isolate
each proposition, thinking it may take away from
the richness of the data in its more holistic form.
However, after much consideration, we felt that this
format more clearly illustrated the sheer number of
physical actions and multiple cycles of high-level
cognitive strategies skilled readers employed, even
when prompted with short segments of Internet text.

Our informant’s verbal protocol suggested that
the self-regulated Internet comprehension process in-
tegrated multiple dimensions of complex thinking.
In other words, Web-based physical reading actions
appeared to interact with conventional printed text
strategies (e.g., monitoring and repairing meaning)

and new Internet text comprehension strategies (e.g.,
querying search engines, evaluating search results,
gleaning relevant information from multiple media
formats, conceptualizing the multilayered relations
between passages of Internet text) in ways that illus-
trated important and uniquely more complex aspects
of online self-regulated reading.

Rapid cycles of self-regulated reading within short
text passages. A second complexity of online self-
regulated reading reflected a difference we observed
between reading in multilayered websites and read-
ing in Internet search environments. Specifically, it
appeared that the readers in our study cycled
through the self-regulated process of reading choices
much more quickly when reading through lists of
search results than they did while reading within hy-
perlinked text passages found on informational web-
sites. In this first example, Veronica began at the
Yahooligans! homepage as she searched for the an-
swer to the question “What makes a hurricane lose
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its power?” Notice, in this case, how quickly she
moved through the processes of planning, predict-
ing, monitoring, and evaluating.

Veronica:  [PLAN 1 and PREDICT] I'm going to search
under “Science and Nature” [clicked on the
category “Science and Nature” from the
Yahooligans! homepage] [MONITOR and
EVALUATE] and [PLAN 2] I'm going to put
in hurricanes [typed in the search term hurri-
canes and clicked “Go”]. [MONITOR] And
now I'm going to read the sites and information
about them to see which one is the best [EVAL-
UATE] And this looks like a good site, ’cuz it
says, “See how hurricanes are formed.” [PRE-
DICT] And it might have information on hur-
ricanes losing their power [MONITOR and
EVALUATE)] [chooses a link] [PLAN 3] and
I’m going to look at the links [PREDICT and
MONITOR]...and...hmm...well...unless these
are tornadoes...[EVALUATE] I think these are
different science-related things, not really hur-
ricanes, so [PLAN 4—fix up strategy] I'm go-
ing to go back....

Researcher: So, we’re back at that list again?

Mm hmm, and [PLAN 5] I'm going to skim
the information again...and 'm going to go to
this link [PREDICT] ’cuz I think it will have

information about hurricanes.

Veronica:

Among the skilled readers in our study, it appeared
that each and every click within a search engine
reading context required readers to cycle through
this multifaceted, complex comprehension process.
Similarly, Andrew’s reflections in the previous
example (see Table 2) provided evidence that plan-
ning, predicting, monitoring, and rapid evaluation
within search engines seemed to characterize a whole
portion of the reading process separate from our cur-
rent notion of reading comprehension within longer
informational passages. In this “searching and navi-
gating” phase of Internet reading, Andrew rapidly
skimmed and scanned as he toggled back and forth
between a list of search results and several homepage
locations. In this phase, he was engaged in very little
close reading of long text passages on a particular
website, yet he was still actively moving through all
four stages of thinking. This suggested that the na-
ture of Internet text may be such that even small
amounts of text (in this case, a list of search results)
presented a challenging reading context that required
additional skills and strategies to efficiently locate
relevant information with success. For these reasons,
although elements of the information-seeking
process we observed in this study somewhat paral-
leled those used by readers of printed informational
texts, reading to locate information on the Internet

239

appeared to be more complex. New reading contexts
(e.g., Internet search engines) and new reading tasks
(e.g., manually scrolling and clicking through short
and disparate text passages in dynamic, open infor-
mation spaces) may prompt new dimensions of
thinking about how readers actively regulate their
understanding of Internet text.

Representing the integrated complexities

of online reading comprehension

As we bring our findings to a close, it is impor-
tant to note that although we analyzed and coded
each of the themes that emerged in separate passes
through the data, the thinking processes and strate-
gies we observed did 7ot take place in isolation.
Instead, our data suggested skilled and experienced
Internet readers were actively engaged in an over-
whelmingly complex and integrated reading compre-
hension process as they searched for and located
information on the Internet. To synthesize this com-
plex process, we draw from a final example.

We captured Marina’s thoughts as she searched
for information within a website (see Figure 4) and
coded them across the three main patterns of online
reading comprehension observed in our study. Her
thoughts reflected the simultaneous use of (a) infer-
ential reasoning, (b) four different sources of prior
knowledge, and (c) self-regulated cognitive strategies
intertwined with physical reading actions as she eval-
uated her progress within a recursive Internet read-
ing plan. The left side of the figure contains Marinas
verbal thoughts, with the various reading processes
underlined and coded immediately following the
presence of each to demonstrate how rapidly she ne-
gotiated this complex array of comprehension
processes. The coding scheme is outlined in the right
side of the figure.

In this example, Marina explained her thinking
midway through the search process, just after linking
to a page with no relevant information. She de-
scribed what she expected to find as she searched
within the 5 Tigers website, revealing the interwoven
complexity of the thought processes used to actively
read within an informational website. Marina let the
listener in on the internal metacognitive struggle she
encountered when reading on the Internet. She grap-
pled with which choices to make, constantly relying
on her prior knowledge about tigers, what she knew
about informational text, her knowledge of how to
physically move through Internet reading spaces, and
her ability to monitor and regulate her online read-
ing for a particular purpose.
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FIGURE 4
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ILLUSTRATION OF HOW A SKILLED READER SIMULTANEOUSLY INTEGRATED MULTIPLE
READING AND NAVIGATING STRATEGIES AS SHE SEARCHED FOR INFORMATION

WITHIN A WEBSITE

Marina’s think-aloud

Coding guide

R: So, what were you hoping to find here?

M: “Well...more generally, [I was] looking for maybe humans and
tigers®l, what they do basically?2. Because the tiger is an endangered

species®! and you’d probably findA! a section B2 on humans and

tigers®-442 just because figuring out what kind of effects we put on

the species?2%E! would probably be a section?-5E2, So that’s what I
thought we’d find a little more of 214€1._but maybe not“!. Maybe

we could go 102 the Tiger Handbook®, because maybe it’s a

reference manual?¥82 and sometimes they [the websites] have

smaller search engines there AM4B3&B4 that you could type in to search

the siteB3&C2,

Discussion

This study represents a qualitative investigation
into the cognitive reading comprehension strategies
used by 11 skilled adolescent readers as they searched
for and located information on the Internet. We
sought to explore the nature of the online reading
process, and further, to examine what informed the
choices that skilled readers made as they read on the
Internet. The findings suggested that the processes
and choices made as skilled readers comprehend
Internet text are both similar to and more complex
than what previous research suggests is required to
comprehend printed informational text. In this final
section, we briefly summarize the similarities and
then focus our attention on interpreting the addi-
tional complexities of reading online. We close by
discussing the implications of these findings for the-
ory, research, and practice.

We found that skilled readers appeared to draw
upon their knowledge of the topic and printed infor-
mational text structures (Means & Voss, 1985;
Weaver & Kintsch, 1991) to guide their reading de-
cisions and pathways through informational websites
and online search environments (similar to research
on reading printed texts). We also found that skilled
Internet readers often used inferential reasoning
strategies informed by their use of literal matching
skills, structural cues, and context cues (e.g.,
Goldman & Rakestraw, 2000; Rumelhart, 1977) as
they chose what and where to read on the Internet.
Third, the skilled readers in our study frequently
used traditional self-regulated reading processes such
as goal setting, predicting, monitoring, and evaluat-

Category A: Inferential reasoning
Al = predicting
A2 = making connections

Category B: Prior knowledge (PK) sources
Bl = PK of topic

52 = PK of printed informational text

B3 = PK of Web-based search engines

B4 — PK of informational website structures

Category C: Self-regulation
€1 = monitor and repair meaning
©2 = physical reading action as part of reading

ing the relevancy of online information for a particu-
lar reading purpose (Duke & Pearson, 2002;
Mosenthal & Kirsch, 1991).

In addition to these more conventional reading
comprehension processes, we found that skilled read-
ers often used what appeared to be new, more com-
plex dimensions of reading comprehension as they
actively searched for and located information on the
Internet. We found readers typically drew from two
additional sources of prior knowledge to inform
their reading decisions, including their knowledge of
informational website structures and knowledge of
Web-based search engines. We also found that
Internet text appeared to prompt a high incidence of
forward inferential reasoning across multiple layers
of Internet text. Third, we observed readers often en-
gaged in a cognitive self-regulated reading process
that was intertwined with new physical reading ac-
tions unique to Web-based reading contexts.
Moreover, this complex cycle of self-regulated read-
ing often occurred rapidly within extremely short
text passages. In this next section, we turn our atten-
tion toward interpreting what might explain these
additional complexities of online reading.

Interpreting the additional complexities

of online reading comprehension

Some time ago, Tierney and Pearson (1983)
suggested that reading is essentially a composing
process. They suggested that readers composed texts
through their construction of an internal representa-
tion of meaning. Similarly, Spivey’s (1984) work
with discourse synthesis proposed that readers, who
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then become writers, select, organize, and connect
what they read to compose their own new external
texts. We found that conceptualizing reading com-
prehension as a composing process that borrows
from both these ideas seems to capture much of
what we discovered in this study. However, instead
of viewing reading as only an internal, metaphorical
composing process (Tierney & Pearson), online
readers also appeared to construct the external texts
that they read through the many choices they made
about which links to follow while reading on the
Internet. Moreover, instead of conceiving newly cre-
ated external texts as those intentionally produced by
an after-the-fact reading-to-write task (see Flower,
1987; Spivey & King, 1989), the external texts of
the online readers in our study appeared to be pro-
duced automatically throughout the online reading
experience.

Many others, of course, have noted that hyper-
text environments require readers to make choices
and construct the texts they read within a closed hy-
pertext system (e.g., Landow, 1994; Reinking,
1997). Our study, however, looked carefully at the
nature of the comprehension process as readers made
these choices within an open information system
that presented a far greater range of choices and
many more possibilities for getting lost or distracted
along the way. Our findings suggest that the greater
complexities in online reading comprehension may
result largely from a process of self-directed text con-
struction; that is, the process online readers use to
comprehend what they read as they search for the
Internet text(s) most relevant to their reading needs.

On one level, we observed skilled readers en-
gaged in an ongoing “self-directed” planning process
involving a series of inferences about what would
best fit with their internal representation of the text’s
meaning. Simultaneously, on a second level, these
readers constructed their own external texts. Each
decision about which link was most relevant in-
volved constructing the next element in the text they
built. We observed readers actively anticipating and
monitoring the relevancy of each new text unit,
while quickly deciding whether to continue to add
that text to their own external text by following
deeper links within a page or to exclude that text and
search elsewhere by clicking the back button as a fix-
up strategy, for example. At the end of the reading
session, it became clear that each reader had con-
structed not only his or her internal understanding
of a certain text (Tierney & Pearson, 1983), but also
had constructed a unique external representation of
the Internet texts most applicable to his or her needs.
Notably, these new external texts were not organized
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using conventional discourses or local text connec-
tors such as prepositions, clauses, and sentences
(Spivey & King, 1989); rather, the external texts ap-
peared to be organized as a series of hyperlinked de-
cisions in which readers constructed their own path
between and within existing texts rather than the
texts themselves.

As we mapped these complex dimensions of
online reading comprehension onto the patterns of
cognitive strategy use outlined in our findings, we
began to see how the notion of self-directed text
construction might provide a common thread. That
is, if this self-construction of Internet text frequently
necessitates additional sources of prior knowledge, a
high incidence of forward inferential reasoning, and
new dimensions of self-regulated reading, this com-
monality may serve to explain the complexities that
emerged in our study.

Additional sources of prior knowledge introduce
additional complexities to Internet text
comprehension

Our findings suggested that Internet texts re-
quired skilled readers to activate and negotiate mean-
ing within at least four sets of prior knowledge.
Similar to research in printed text comprehension,
we found that prior knowledge of the topic and
prior knowledge of printed informational text struc-
tures played an important role in online comprehen-
sion. Topical knowledge (e.g., vocabulary) appeared
to influence the entire reading experience by en-
abling readers to construct a rich and relevant exter-
nal text within which to locate an answer. It also
mediated a reader’s ability to generate effective search
terms, pare down search-engine results, and infer
from vocabulary items that appeared as hyperlinks
within a website. A reader’s knowledge of printed in-
formational texts appeared to provide a schematic
context that supported meaning construction and
fostered the efficient construction of relevant texts
within informational websites.

In addition to these two prior knowledge
sources supported by research in printed text envi-
ronments, proficient online readers relied on two ad-
ditional areas of prior knowledge. First, their prior
knowledge of Web-based search engines appeared to
support their ability to query search engines, employ
electronic search tools within websites, and compre-
hend small units of text found within listings of
search results that had few conventional context
clues. Second, prior knowledge of informational
website structures guided readers to efficiently
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navigate disparate collections of multilevel website
texts in search of particular pieces of information.
Further, skilled and experienced Internet readers
drew from their knowledge of website structures to
understand that they may have to read several levels
deep within a website to locate the information they
needed. In our study, a reader’s ability to negotiate
within all four of these prior knowledge sources ap-
peared to be crucial in the internal chain of meaning
and external text construction that began from a
search engine. Consequently, having to draw from at
least four different knowledge sources, especially two
that appear to flexibly accommodate the rapidly
changing features of websites and search engines,
may make the Internet reading process more com-
plex than that of comprehending printed text.

A high incidence of multilevel forward
inferential reasoning introduces additional
complexities to Internet text comprehension

Our findings suggested that the absence of tra-
ditional context clues at links prompted a high inci-
dence of forward, or predictive, inferences among
our readers during online comprehension. Because
the texts they were intending to read were not yet
available to scan using traditional previewing strate-
gies or context clues, strategic online readers ap-
peared left with no choice bug, first, to anticipate the
possible directions their own text could take and,
then, to select what they considered would best fit
within the external text they were constructing be-
fore continuing on with their internal meaning con-
struction. Thus, inferences appeared to operate a bit
differently on the Internet, compared with previous
research on reading information text in a book,
where backward inferences about content dominate
(e.g., Olson, Mack, & Dufty, 1981). Moreover, in
our study, readers” forward inferences occasionally
involved complex predictions about what lay not one
but two levels beneath a particular hyperlink.

These differences suggested while making and
monitoring forward inferences about “what happens
next” may be considered optional for comprehending
printed informational text (Singer & Ferreira, 1983),
accurate forward inferences appeared to play an im-
portant role in our skilled readers’ comprehension of
Internet text. With printed texts, readers can make
predictions and then simply continue reading the sta-
tic text previously constructed by the author, even if
they are having trouble comprehending its meaning,.
The external text itself does not change from one
reading to the next or from one reader to the next.
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On the Internet, however, inaccurate predictions
about upcoming text may cause some readers to get
lost or disoriented while they construct their texts
within multiple layers of tangential information far
away from a more relevant text. Readers who do not
strategically plan and anticipate where they are head-
ed within open Internet spaces may end up con-
structing a disjointed collection of random texts as
opposed to a systematic compilation of carefully cho-
sen texts from which to sift out a relevant point.
Thus, an increased need to make forward inferences
about rext appeared to compound an already complex
process of making bridging inferences about content
in a manner that may prompt additional complexities
to the process of reading online.

New dimensions of self-regulated reading
introduce additional complexities to Internet text
comprehension

Finally, if we assume that forward inferential
reasoning about the text being constructed is central
to the process of online comprehension, it is reason-
able to argue that this planning and prediction
process might prompt the need for online readers to
more frequently monitor and evaluate the choices
they make against the information they find. This
notion is consistent with previous research that sug-
gests the cycle of selecting relevant passages and eval-
uating one’s reading goal achievement is compulsory
in hypertext reading while it may or may not be ob-
served in linear text (Protopsaltis & Bouki, 2004;
van Oostendorp & de Mul, 1996). As with previous
findings, we recognize the large body of literature
that confirms that skilled readers of printed text reg-
ularly make connections and monitor their under-
standing of what they read within one text (e.g.,
Baker, 2002) and across multiple texts (e.g.,
Hartman, 1995). Current conceptions of self-
regulated reading in printed text, however, do not re-
flect the intricacies of rapidly integrating a physical
process of clicking the mouse, dragging scroll bars,
rolling over dynamic images, and navigating pop-up
menus that intertwines with a cognitive process of
planning, predicting, monitoring, and evaluating
one’s pathway through open Internet text spaces (as
opposed to multiple printed texts or closed hypertext
systems). In addition, this self-regulated cycle often
occurred across much shorter and disparate units of
Internet text than the continuous text passages typi-
cally included in printed text comprehension tasks.

Similarly, our findings suggest that research in
closed informational hypertext systems may not ade-
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quately capture the greater complexity of self-directed
text construction that takes place while reading on
the Internet. Skilled hypertext readers do plan and
monitor choices about where to go in a particular
text and in what sequence to move (Rouet &
Levonen, 1996). However, the hypertext reader’s ex-
ternal text composition is limited to a finite collec-
tion of texts previously constructed by the author
within a static and closed hypertext system (see, e.g.,
Azevedo & Cromley, 2004). With fewer deviations
outside of the hypertext system, readers focus their
energies on a specific and limited collection of texts.
In contrast, online readers construct their own text
spaces within a rapidly changing, open information
system that contains an infinite number of potential-
ly distracting reading pathways. Skilled Internet read-
ers must be able to regulate their movement between
(a) newer online search and evaluation processes that
typically occur very rapidly across hundreds of short
Internet texts and (b) less spontaneous, more tradi-
tional self-regulation strategies within longer text pas-
sages that require more time and effort. These
complexities, then, introduce a new metacognitive
regulatory strategy required to combat the motivation
of efficiency and spontaneity in order to ultimately
slow down and read for meaning.

What is the significance of these
complexities?

First, our analysis suggests that reading on the
Internet may prompt a process of self-directed text
construction characterized by multiple complexities
beyond those previously defined by summaries of re-
search in printed text comprehension (e.g., Duke &
Pearson, 2002; Pressley & Afflerbach, 1995) or hy-
pertext studies in closed environments (Foltz, 1996;
Salomon, 1994). The patterns emerging from our
data suggest that the quality of the external text that
each online reader constructs may be influenced by
his or her ability to (a) flexibly draw from at least
four knowledge sources, (b) regularly make forward
inferences, and (c) self-regulate the relevancy and ef-
ficiency of one’s self-directed pathways through
Internet text. Thus, our findings contribute initial
understandings to the limited body of research in
this area and provide a beginning framework for fur-
ther investigation into what may prompt much of
the greater complexity that appears to characterize
reading comprehension on the Internet.

Second, our findings suggest the comprehen-
sion strategies required to efficiently locate informa-
tion and respond to Internet comprehension tasks
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(e.g., inferential reasoning and active self-monitoring)
are precisely the same strategies that most challenge
our weakest adolescent readers (Biancarosa & Snow;,
2004; Paris et al., 1983; Voss et al., 1980). Although
the current study did not compare the Internet read-
ing performance of skilled readers to their less skilled
peers, preliminary work from a different project re-
vealed differences in terms of accuracy and efficiency
between skilled and less skilled Internet readers
(Coiro & Dobler, 2004). Data from this work also
suggested that higher achieving sixth-grade readers
with Internet reading experience are aware of and
demonstrate strategic online reading processes to a
higher degree than their less skilled peers with
Internet reading experience. Consequently, one won-
ders if the greater complexities of online comprehen-
sion may lead to even greater gaps in reading
performance between higher achieving and lower
achieving readers. If so, we need to invest more re-
search and energy in studies that help (a) broaden
current theories of reading comprehension by consid-
ering the demands of reading online followed by (b)
more studies that investigate how to support all read-
ers in these more challenging comprehension envi-
ronments (e.g., Palincsar et al., 2004).

Implications for theory and
research

We examine the implications of our findings
for current theory and research within the three lens-
es that framed our study; that is the perspectives of
(1) comprehension as constructive meaning making
(e.g., RRSG, 2002), (2) new literacies (Leu et al.,
2004), and (3) cognitive flexibility (e.g., Spiro et al.,
2004). We believe our findings prompt additional
questions for future work associated with each of
these perspectives.

Online reading comprebension as

constructive meaning making
The RAND Reading Study Group (2002) de-

fined comprehension as a process of active meaning
construction involving the reader, task, text, and
context. Some have previously argued that conven-
tional understandings of these four elements are not
always sufficient in electronic and networked infor-
mation environments (e.g., Coiro, 2003a; Kymes,
2005; Leu et al., 2004). Findings from this study are
consistent with this notion. They highlight specific
ways in which the literacy community can begin to
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consider how the potential complexities of Internet
text may influence current notions of readers, tasks,
and texts. For instance, we found that online reading
may necessitate active self-regulated readers who can
readily retrieve information from at least four prior
knowledge sources, flexibly integrate their use of
cognitive reading strategies alongside physical read-
ing strategies, and regularly make forward inferences
across a range of three-dimensional Internet spaces.
We also found that online reading prompts new tasks
such as querying Internet search engines, sifting
through lists of disparate search results, and navigat-
ing multilevel informational websites. Third, online
reading tasks introduce new texzs such as interactive
diagrams, real-time videos, and external texts con-
structed by each reader as he or she chooses where to
read next.

These findings provide a starting place, but
much more research is needed to sufficiently broad-
en our understanding of online reading comprehen-
sion. Future studies should continue to explore how
these emerging patterns play out with larger groups
of adolescents from more diverse populations that
include lower achieving readers or those with little
online reading experience. Research should also fo-
cus on a broader range of online reading tasks. Our
study was limited to two imposed search-and-locate
tasks within one informational website and one chil-
dren’s search engine, and we recognize that our inter-
pretations of effective strategy use may not
automatically apply to more open-ended online
reading texts and more complex tasks. Thus, it will
be important to investigate the role of inferential rea-
soning and self-regulation when adolescents are
asked, for example, to generate their own search
tasks, use self-selected search engines, or respond to
tasks that prompt a more focused interaction with
narrative Internet texts (as opposed to informational
websites).

Finally, given our notion that Internet text
prompts a process of self-directed text construction,
we encourage researchers to revisit the question of
how reading interacts with writing (e.g., McGinley
& Tierney, 1989; Tierney & Pearson, 1983) and syn-
thesis across multiple texts (e.g., Hartman, 1995;
Spivey & King, 1989) in global Internet contexts.
Surely, there is much to learn about the reciprocal re-
lationship between reading, writing, and the new
forms of communicating on the Internet not only as
a postreading response (e.g., Brookes, 1988) but also
as an integral part of online reading comprehension
as a social activity (RRSG, 2002).
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Online reading comprehension as a set

of new literacies

Findings from our study also have implications
for theory and research associated with Leu et al.’s
(2004) perspective of new literacies. The notion that
Internet text introduces additional complexities to
the process of online reading comprehension con-
tributes to an emerging body of work that argues
new technologies are transforming the nature of
reading, writing, and communicating (Lankshear &
Knobel, 2003; Leu et al., 2004; Reinking, McKenna,
Labbo, & Kieffer, 1998).

However, we need to be cautious in how we in-
terpret these findings for at least three reasons. First,
as mentioned earlier, we did not actually observe our
students reading printed texts. Instead, the design of
our study was informed by recent work that suggests
it is not possible to do a controlled comparative
study because the very nature of reading Internet
text is substantively different from reading with tra-
ditional texts (e.g., Alexander & Jetton, 2000; Leu,
2000; Reinking et al., 1998). Our thinking was that,
from these exploratory findings, we may begin to de-
velop some initial understandings of ifand how com-
prehension may look different on the Internet. In
turn, these findings would help us to frame particu-
lar differences that could be investigated more sys-
tematically in future research. Thus, we can only
interpret our observations of Internet text compre-
hension by comparing them to general findings of
over 20 years of research on printed text and hyper-
text comprehension instead of to any printed text
comprehension patterns that emerged directly from
our study.

Second, given the complex combinations of
traditional and new comprehension strategies we ob-
served among our participants, it may be that these
strategies do not represent fundamentally new litera-
cies as much as more complex versions of traditional-
ly conceived printed text literacies. This issue
suggests much more tightly controlled experiments
are needed to evaluate questions such as the follow-
ing: What precisely is different or more complex
about reading Internet text and for whom do these
differences matter most? What is the relationship be-
tween standardized scores of printed text compre-
hension and measures of Internet text
comprehension? How does the number of predic-
tions, evaluations, and instances of monitoring cor-
relate with higher comprehension performance or
the quality of the search outcome? Are there addi-
tional factors that predict performance on particular
Internet reading comprehension tasks over and
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above general reading ability and prior knowledge? If
so, what are these factors and how can we facilitate
their use among adolescent online readers?

Preliminary work in this area can inform future
efforts to validly and reliably discriminate between
students who can and cannot successfully locate,
evaluate, synthesize, and communicate information
using the Internet (e.g., International ICT Literacy
Panel, 2002; Leu et al., 2005; Leu & Reinking,
2005; Quellmalz & Kozma, 2003). However, the
federal government continues to request research
that focuses on the traditional literacies of our past
(Institute of Education Sciences, 2002; No Child
Left Behind Act, 2002) with no consideration of the
complex reading strategies that may characterize the
new literacies of our future (e.g., Leu, 2005;
Partnership for 21st Century Skills, 2002). Our
findings suggest the research community may need
to look beyond traditional measures of literacy to
consider new ways of capturing online reading com-
prehension. The resulting information may be used
to help determine who demonstrates which types of
literacies, who does not, what impact each has on
their ability to comprehend and learn from Internet
text, and how these abilities change over time.

Third, it is important to recognize that we
framed our study around a model of new literacies
that contains five functions (Leu et al., 2004), yet, to
keep our study manageable, we only used tasks that
explored particular dimensions of three of these
functions: locate, critically evaluate for relevancy, and
synthesize. In our initial exploration, we did not in-
vite students to identify their own problems (our
tasks were more controlled) nor did we ask students
to use online communication tools (e.g., e-mail,
weblogs, instant messaging) as part of the reading
process. Moreover, students were asked only to eval-
uate the relevancy of information to their task and to
locate information about the author’s purpose for
creating the site (initial steps in the critical evalua-
tion process) as opposed to higher level requests to
discuss the accuracy of information or the legitimacy
of the site itself. It was troublesome, to say the least,
that no student in our study appeared concerned
about these issues when the task did not prompt
them to be. Nevertheless, these higher level consider-
ations of author purpose, stance, and credibility play
an increasingly important role in online reading
comprehension (Coiro, 2003b; Cope & Kalantzis,
2000), and should surely be integrated into future
studies in this area.

Further, our online reading tasks focused on
externally assigned questions as opposed to self-
selected topics of inquiry prompted by each reader’s
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personal interests. To help bridge the gap between
students” in- and out-of-school online activities
(Lenhart et al., 2001), self-selected tasks that invite
students to use a range of online communication
tools for sharing their findings are important areas to
explore. Finally, we asked students to locate and syn-
thesize information from only two different website
sources, rather than from multiple locations across
multiple media formats. We suspect requests to em-
ploy higher level critical evaluation and intertextual
connections may prompt additional strategies that
can further inform our emerging understanding of
online reading comprehension.

Thus, the patterns emerging from our ex-
ploratory study only hint at the complexity likely to
be found in future studies that examine how readers
negotiate unique combinations of all five dimensions
of a new literacies perspective. We are in need of an
active, broad-based set of studies to further define our
understanding of how reading comprehension
changes on the Internet and the extent to which read-
ing comprehension might (or might not) differ when
it takes place online. In addition, we encourage other
researchers to use our findings as a springboard for
exploring the nature of online reading from other
contemporary points of view in ways that address no-
tions of identity, gender, stance, positionality, and
sociosemiotic perspectives (see, e.g., Coiro, Knobel,
Lankshear, & Leu, in press). Studies such as these can
help all of us better understand the unique challenges
that dynamic Internet texts and online reading tasks
may pose for readers and literacy instruction.

Online reading comprehension as
cognitive flexibility

We believe the findings from our study also
prompt ideas that support and extend the theory of
cognitive flexibility (Spiro et al., 1991) as applied to
reading comprehension (Spiro, 2004) in at least two
ways. First, in order to make sense of what they read
on the Internet, strategic online readers appeared to
employ a process of flexible text and knowledge inte-
gration informed by a “fluidly changeable” (Spiro, p.
655) set of reading strategies while activating at least
four sources of prior knowledge. Likewise, the read-
ers in our study appeared to understand how to bal-
ance and negotiate the self-regulatory skills required
for navigating search engines and skimming across
multiple texts with more traditional self-regulatory
processes required to read closely and critically with-
in one text. Marina’s thoughts seemed to capture
how she confidently drew from her past experiences
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with printed text and Internet text, while also ex-
pressing the need to be more flexible and open to al-
ternative ways of approaching the task when reading
online as compared to reading in a book:

Marina: [when reading on the Internet] Sometimes you have
to think about what kind of question you have, and
instead of reading the whole page or just reading the
first sentence, you have to figure out how you're go-
ing to read the page. Because if you read every sin-
gle page that you open up a link for, you’re just
going to be on there forever. So sometimes if you
have a more general question you can read the first
sentence of each paragraph. There’s different ways
to read than just right down the page.

Could it be that this particular student’s ability
to adapt her reading strategies to the unique contexts
and tasks of the Internet represents the sort of “cog-
nitive flexibility” that Spiro and his colleagues
(1991) described as important to being successful in
rapidly changing, ill-structured environments? Other
scholars have recently described the need for learners
to be resilient, strategically flexible, and self-directed
(e.g., Carr & Claxton, 2002; Guthrie & Alvermann,
1999), especially as they prepare for the challenges
associated with rapidly changing texts and emerging
technologies (Illinois Mathematics and Science
Academy, 2006; Johnston, 2005; Kalantzis, Cope, &
Harvey, 2003). Consequently, much more work is
needed to clarify the role that cognitive flexibility
and additional reader attributes may play in strategic
online reading comprehension as readers struggle to
synthesize diverse text models into a cohesive repre-
sentation of what has been read.

A second principle of cognitive flexibility theo-
ry suggests that interactions with ill-structured envi-
ronments facilitate deeper levels of processing and
the meaningful construction of knowledge (see also
Jonassen, 1996; Kintsch & Kintsch, 2005). In our
study, we found that skilled readers who struggled to
make sense of complex Internet texts were actively
engaged in high levels of inferential reasoning and
self-regulation. These findings appear to be consis-
tent with Spiro et al.’s (2004) notion that rapidly
emerging technologies may actually prepare readers
to assemble knowledge in a more situation-specific
manner. However, important questions remain:
How do complex Internet texts impact the compre-
hension and engagement of lower achieving readers?
How might issues of cognitive flexibility and naviga-
tional efficiency further complicate Internet text
comprehension for online readers who lack automat-
ic decoding skills in printed text environments? Do
all readers have the cognitive capabilities to process
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Internet text? What role might interest and motiva-
tion play in the ability to flexibly adapt their strategy
use to online reading contexts? Indeed, in terms of
theory and research, this study raises more questions,
perhaps, than provides solid answers.

In conclusion, having the skills and strategies
to comprehend and respond to information on the
Internet is likely to play a central role in our stu-
dents’ success in an information age. Although our
study was limited to a small number of skilled ado-
lescent readers, it provides important initial insights
into the comprehension strategies skilled readers use
as they seck information on the Internet. Further,
the emerging patterns shed light on a series of issues
and related questions for future explorations into the
nature of online reading comprehension.
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APPENDIX A

10.
11.
12.

STUDENT QUESTIONNAIRE ABOUT READING ON THE INTERNET

. Do you like to read on the Internet? (circle one answer) Yes Sortof No

. Please rank the following six activities in order of use from 1-6. Write a “1” beside

the Internet activity you do the MOST, a “2” beside the activity you do second
most, and so on, ending by writing a “6” beside the Internet activity you do the
LEAST.

__ Playing interactive games on the Internet

__ Searching for a topic using a search engine

__ Reading certain websites to learn more about a topic

_ Using e-mail, Instant Messenger, or chat rooms

__ Browsing or exploring lots of different webpages

__ Downloading music or software games

. Find the activity you rated as “1” in question 2 and guess how much time you

spend doing that activity in one week

Less than 1 hour  Between 1 and 3 hours = More than 3 hours

. Find the activity you rated as “2” in question 2 and guess how much time you

spend doing that activity in one week.

Less than 1 hour  Between 1 and 3 hours = More than 3 hours

. How good are you at understanding what you read in books (stories, textbooks)?

(circle one answer)

Very good  Just OK  Not so good

. How good are you at figuring out where to go on the Internet to find what you

want? (circle one answer)

Very good  Just OK  Not so good

. How good are you at using a search engine to find what you wane? (circle one answer)

Very good  Just OK  Not so good

. When reading on the Internet, you are usually at . . . (circle one answer)

School Home  Friend’s house  Parent’s office

. How comfortable would you be in explaining out loud to someone else what you

are thinking while you are searching and reading on the Internet? (circle one answer)

Very comfortable ~ Sort of comfortable Not at all comfortable
Name two of your favorite Internet sites.
How do you find something you are searching for on the Internet?

What else would you like to tell me about how you use the Internet?
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APPENDIX B

INTERVIEW QUESTIONS

Prereading

1. On a scale of 1 to 5 (5 being the highest and 1 being the lowest),
* how much do you know about this topic?

* how much does this topic interest you?

2. In your opinion, what do good readers do when they are reading for information on
the Internet?

Postreading

1. On ascale of 1 to 5 (5 being the highest and 1 being the lowest),
* how much did you enjoy the task you did today?

* how successful were you at completing the task you did today?

2. In your opinion, what do good readers do when they are reading for information on
the Internet?

3. If your teacher asked you to give advice to other students about how to read on the
Internet, what would you tell the students about the things that happen in your
mind when you read on the Internet?

4. As you were searching on the Internet today, what worked best for you to find the
answer?

5. As you were reading from the three websites about XXX, what worked best for you
to find the answer?

6. What kinds of things are helpful to know when you are reading on the Internet and
trying to figure out what to read next? Are some of these more useful than others?

7. Do you ever find yourself making predictions as you read on the Internet? If so,
when?
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APPENDIX C

CODING SCHEME ALIGNED WITH PHASES OF DATA ANALYSIS

Phase 2: Coding of inferential predictions and the properties of their accompanying

inferences

Category

Definition/examples

Inferential prediction (IP)

Inferendial prediction
informed by literal matching
(IP-LM)

Inferential prediction

informed by structural cues
(IP-SC)

Inferendal prediction
informed by context cues

(IP-CC)

Makes, confirms, or adjusts a substantiated guess about
what will come next, usually prior to clicking on a par-
ticular link

* I'im going to try [the link] “managing tigers in zoos” be-
cause it might tell about tigers in zoos, which I'm looking

for. (IP)

* ['m going on this site [about hurricanes]...its National
Geographic, so it probably has lots of information and its
very accurate. It might have how they lose their power
because it’s the science behind them. (IP)

Uses the words in the search question and seeks similar

words within the hypertext to inform prediction about

where information might be found

* My question says, “What causes hurricanes to slow
down?” So I am going ro click on this link because it also
says causes of hurricanes. (IP-LM)

* [im going to go to “South China tiger” because the ques-
tion has to do with Chinese medicine. (IP-LM)

Makes connections between the way the website is or-

ganized and the type of information needed to inform

prediction of where information might be found

* [ am just going to read the subtitles and a little informa-
tion about it to see which one to choose. IP-SC)

* ['m reading the things underneath the topics [e.g., the de-
scriptions under the bolded hyperlinks] to see if it has
anything more specific. (IP-SC)

Makes use of the descriptions, icons, graphics, and

headings to inform prediction about where information

might be found

o It [information about the weight of the cubs] would
probably be on this page because it has a cub right here,
a picture. (IP-CC)

* [ am trying to look at the questions and look for words in
there that would have the same kind of context as a link
or a section, and see if anything matches up. (IP-CC)

(continued)
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APPENDIX C

CODING SCHEME ALIGNED WITH PHASES OF DATA ANALYSIS

(continued)

Phase 2: Coding of inferential predictions and the properties of their accompanying

inferences

Category

Definition/examples

Inferential prediction
informed by anticipations

across multiple levels
(IP-ML)

Phase 3: Coding of the various
Category

Makes use of understanding that information may be

“hidden” beneath several layers of links on a website to

inform prediction about where information might be

found

o This link could take us to a diagram of a tiger, and then
if you click on a certain part of it, they might show what
1t’s used for. (IP-ML)

* Theyre probably going to have different types of weather
put on a label, in a box. And then theyll have a little de-
scription and probably a link connecting. (IP-ML)

types of prior knowledge used to guide reader decisions

Definition/examples

Prior knowledge of the
topic (PK-T)

Prior knowledge of

informational text structures

(PK-ITS)

Relies on domain specific knowledge and key vocabu-

lary to inform reading choices

* [1o find information about the habitat of the Bengal
tiger], I'm going to click on “Where do tigers live?” be-
cause “live” and “habitar” are almost the same thing, so
they might have something about where their habitat is.
(PK-T)

* [ am going to go under the science section since this is
talking about hurricanes. I'll see if thar works. (PK-T)

Uses knowledge about the ways informational text is

organized on a website (e.g. titles, headings, descrip-

tion, captions) to inform reading choices

» Maybe we should scan the page to see if there are any
headings thar might show where thar would be. (PK-ITS)

o I'im just skimming...don’t need to read the paragraph
here.... I knew what would be in that usually from what
the headings were. (PK-ITS)

(continued)
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CODING SCHEME ALIGNED WITH PHASES OF DATA ANALYSIS

(continued)

Phase 3: Coding of the various types of prior knowledge used to guide reader decisions

Category

Definition/examples

Prior knowledge of

informational websites

(PK-TW)

Prior knowledge of search
engines (PK-SE)

Uses ability to recognize and negotiate hyperlinks, navi-

gational icons, interactive multimedia, and browser

toolbars to inform reading choices

o This looks like its just a homepage, so I guess we can’t
find it here, so maybe we should go to one of these four
links here on the left side for more specific information.
(PK-TW)

» We could go to [the link] “Multimedia” since they may
have slideshows and stufff like that. (PK-IW)

Draws from experiences with the processes of browsing,
selecting appropriate search engines, formulating key-
word searches, negotiating subject hierarchies, and eval-
uating annotated search results to inform reading
choices.

o [ dont use a kids search engine, because it comes up with
more kid stuff And that’s not always whar you want. So,
L usually go to Google. Be specific, and try different
things, like if you wanted to find out how much money
people spend smoking, don’t type in smoking. (PK-SE)

Phase 4: Coding of the elements of a recursive pattern of self-regulatory

comprehension strategies

Category

Definition/examples

Self-regulation: Plan (SR-PL)

Thinks about multiple choices, sets a purpose, and pre-

pares a plan of action that addresses questions such as:

What do I need to find out? Where should I begin?

Where do I want to go? What do I need to do first?

* Iim just going to keep rewording this and see if it comes
up with anything. (SR-PL)

* Hmmm...I could do just hurricanes and power—and
that would give it more of a general idea of what I'm
looking for. Or maybe hurricanes and energy. (SR-PL)

(continued)
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CODING SCHEME ALIGNED WITH PHASES OF DATA ANALYSIS
(continued)

Phase 4: Coding of the elements of a recursive pattern of self-regulatory
comprehension strategies

Category Definition/examples
Self-regulation: Predict Makes, confirms, or adjusts a substantiated guess about
(SR-PR) what will come next, usually prior to clicking on a par-

ticular link

o Its probably going to lead us to something a little
more...its talking about science and how hurricanes
work, so it might have something to the effect of how
they stop as well. (SR-PR)

* I'im going to “Why are tigers in trouble” since it says,
“habirat loss” and their habitar might have something to
do with trees and timber. (SR-PL/SR-PR)

Self-regulation: Monitor Having selected a link with an anticipated result, the
(SR-MN) reader monitors the choice that has been made
* No, oh, wait, yes, here it is, I think. (SR-MN)
* This doesn’t sound like what I thought it would be, but
maybe I can find it. (SR-MN)
* ['m kind of stuck now. (SR-MN)
* [ve looked it over again. It doesn’t look quite like weve
got anything here on a video. (SR-MN)

Self-regulation: Actively evaluates the relevance of a particular reading
Evaluate (SR-EV) choice while considering: Does this choice bring me
closer or further away from my goal? Is this a likely and
appropriate place for the information I need? Should I
move to a deeper level, select a related topic, revert back
to an earlier location, or start all over again?
* I'm reading here to see if it has something abour why
tigers are white and, yes, this is right, white tigers.
(SR-MN/SR-EV)
* This is more on how they detect a hurricane with scien-
tific machines and stufff like that. Maybe I was going a
little too specific and should try something a little more
general. (SR-MN/SR-EV/SR-PL)
e Since that didnt work and we struck out there, I could
probably try this link instead. (SR-MN/SR-EV/SR-PL)

(continued)
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CODING SCHEME ALIGNED WITH PHASES OF DATA ANALYSIS
(continued)

Phase 4: Coding of the elements of a recursive pattern of self-regulatory
comprehension strategies

Category Definition/examples
Physical reading action Employs physical reading actions using a mouse or key-
(PRA) board to navigate Internet text

* Typed in keyword or phrase; typed in website address
(PRA—keystroke)

¢ Clicked search button; clicked back button; clicked
hyperlink (PRA—click)

* Scrolled up, down, or across the page (PRA—scroll)
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